
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 






ilKKCLEY 

LIBRARY 

UNIVeRSfTY OP 
CMirOtNU 






'7. / 



LIBRARY 

OF THE 

University of California. 



OUUJlr: 



^Vwvow 



GIKT OK 



Class 



SLAAA^r-t/^ 



Geological Survey 



ALABAMA. 



REPORT OF PROGRESS FOR 1875. 




BY 

EUGENE A. SMITH, Ph. D., 

8t\te Geologist. 



MONTGOMERY, ALA.: 

W W. SCKKWS, STATE PUTNTEK. 
187«. 



Geological Survey 



ALABAMA. 



REPORT OF PROGRESS FOR 1875. 



OF THE 



VNfVERSITY 



BY 

EUGENE. A. SMITH, Ph. D., 

State Geologist. 




WITH THE COMPLIMENTS OP 

EUGENE A. SMITH, 

State Geoloeist, 

Unireraiip of Mmbmm^^ 



' ExchtLngen are reepeotfully solicited. 



\ 



A* ■ 



'V 



( uO 



I 



7(r 



•ClENces 



To His Exoellmcy, 

Gbobge S. Houston, 

Oovemor of AUboma: 

S3— The Bpeport of Progress of the Geological Siurvey, for 
the year 1875, is herewith respectfully submitted, 
I have the honor to be, sir, 

Tour obedient servant, 

EuoENE A. Smith, 
Stale Otdo^. 
Uniyebsxtt of Alabama, * 

Deoentber 31, 1876. 



LIST OF ERBATA. 



On page 9, near the middle, for Aroadiafif read Acadian. 

On page 24, and wherever it occnrs in the sequel, the word 
chazy should be printed Chazy^ with a capital. 

On page 26, near middle, for Willis^, read FF2b'. 

On page 27, 13th line from top, for Keokuss^ read Keokuk. 

On page 80, 8th line from top, for omnipoteiUf read omni- 
present. 

On page 91, 6th line from top, for Ashley, read Ashby. 

On page 113, 5th line from top, for limonite^ read limesiUme. 
• On page 129, near middle, ioxfdlspar^ resd/ddspar. 
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PREFACE. 



In <3outinnation of the plan adopted at the beginning of the 
snryey, the work of the past season has been devoted chiefly 
to the examination of Silurian formations, and of that belt of 
Silurian rocks, particularly, which lies next adjacent to the Met- 
amorphic rocks, which formed the subject of the last report. 

In carrying out the work, the beds of limonite or brown 
iron ore, which occupy so considerable a part of the surface 
covered by the lower Silurian formations, have been exam- 
ined wherever it was possible to do so ; but to do complete 
justice to the qre' banks of this region, a detailed survey of 
months duration would be necessary. 

It was thought best to carry the survey a little more into 
details than was the case last year, and this will accoun^t for 
the comparatively small area gone over. It may be re- 
marked, however, that the tracing out, and mapping down of 
the formations in those regions where the strata are highly in- 
clined, require much more time and careful exploration, than 
where they are approximately horizontal; for where the 
broken edges of a series of tilted rocks form an outcrop, to 
map this outcrop, and consequently the occurrence of the 
formation accurately, it is necessary to trace out the entire 
line of outcrop, and since in comparatively small space, a 
number of different geological formations are brought up to 
the surface, it is easily seen how much field work the 
thorough examination of such an area necessitates. 

Maps of Shelby, Talladega, and Calhoun counties, colored 
to represent the geological formations have been prepared. 
The printing of these maps is not provided for, and it has 
been impossible for me to present them with this report. I 
trast, however, that future reports will not be marred by this 
deficiency. 

It is with pleasure that I acknowledge here the valuable 
aid which I have had, in the prosecution of the field work, 
from ipnoF. James M. Saefobd's published volume on the 
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Geology of Tennessee. The Tennessee sub-divisions have 
been generally follQwed in this report. 

My thanks are due to the young men who took part in the 
field work; with their assistance I have been enabled to ac- 
complish more than I could have done single handed. They 
are Prof. R. B. Fulton of Oxford, Miss., Prof. T. T. Mitchell 
of Greensboro, Mr. F. W. Wilkinson of Montevallo, Mr. Thos. 
W. Clark of the University of Alabama, Mr. John A. Batch- 
ford and Mr. E. C. Bivers of Auburn College. 

To Judge Thos. A. Walker of Jacksonville, to Col. J. New- 
ton Smith of Bibb county, to CoL E. B. Smith and Mr. John 
Oden of Talladega county, I am indebted for many and great 
favors; and a general acknowledgment is also made toothers 
for courtesies extended to members of the geological party. 

To the kindness of Mr. J. Blodget Britton of Philadelphia, 
and to Prof. Wm. C. Stubbs of the A. & M. College, Auburn, 
the Survey owes a number of analyses made by them for the 
Survey free of charge. 

Others are mentioned below in the Chemical Beport, who 
have generously allowed analyses made for their private use 
to be published. 

Courtesies extended by the officers of the South and North 
Alabama, and the Selma, Bome and Dalton Bail Beads, are 
also gratefully acknowledged. 

I am under special obligations to Mr. Hiram Haikbs for the 
careful manner in which he has revised the proof of this re- 
port 

I take pleasure in laying before my agricultural readers a 
short article on the Cotton Worm of the Southern States, 
from the pen of Mr. Aug. B. Grote, Director of the Museum 
of Natural Sciences, in Buflfalo, N. T. Mr. Grote has long 
been a resident of Alabama, and has had greater facilities for 
studying the habits of the cotton worm than any other ento- 
mologist in the country. 

A more elaborate paper on this subject, illustrated by a 
lithographic plate, has been promised by Mr. Grote, and it 
will probably be given in my next Beport. 

EUGENE A. SMITH. 

University of Alabama, Dec. 31, 1875. 



GENERAL OUTLINE OF THE GEOLOGICAL FORM- 

ATIONS. 



The examinations daring the past season have been ex- 
tended over parts of Bibb, Shelby, Talladega and Calhonn 
counties, where I have identified and given some details con- 
cerning the geological formations named below. For the 
sake of greater clearness, the sequence of these formations, 
beginning with the lowest, their general characteristics and their 
equivalents in Tennessee, are given in a condensed form. 

In the preparation of these tables the general arrangement 
of Prof. Dana has been followed; but I am indebted to 
Prof. Safford, (Geology of Tennessee,) for many of the 
details. 

A. SiLUBiAic Age. A.' Loweb Silubian. 

I. Pkimobdial OB Cambbian Pebiod. 

1. Abcadian Epoch. 

Characters. Semi-metamorphic slates and conglomer- 
ates ; mountain making. 

Examples. Slates and conglomerates in the Eastern 
parts of Calhoun and Talladega counties, and ex- 
posed along Talladega creek, &c. 

Equivalents in Tennessee. Ocoee conglomerate and 
slates. 

2. Potsdam Epoch. 

Characters. Sandstones and sandy shales ; mountain 

making. 
Examples. — Ladiga mountain, Cold Water mountain, 

Parnassus, Alpine mountain, part of Kahatchee 

hills, Ac. 
Equivalents in Tennessee. — Chilhowee sandstone. 
2 
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II. Canadian Period. 
1. Calciferous Epoch. 

Characters, Sandstones and shales, calcareous and of 
various colors ; ridge making. 

Examples. Sandstones of Montevallo, Helena, Jack- 
son shoals, and ridge West of Jacksonville. 

Equivalents in Tennessee. Knox sandstone. 
2* QuEBEO Epoch. 

Characters. Shales, chiefly with some limestone in 
lower part ; shales, variegated — dolomite, with chert 
in the upper part. The shales are valley making ; 
the dolomite makes ridges and valleys. 

Examples. Variegated shales and dolomite of Monte- 
vallo, Helena, Talladega, etc.; the dolomite underlies 
the greater part of Talladega and Calhoun counties. 

Equivalents in Tennessee. Knox shales and Knox do- 
lomite. 
8. Chazt Epoch. 

Characters. — Blue argillaceous limestone, often quite 
pure, generally highly fossiliferous ; valley making. 

Examples. Limestone at Pratt's Ferry, Siluria, Ca- 
lera, <&c. 

Equivalent in Tennessee. Maclurea limestone. 

nl. Trenton Period. 

1. Trenton Epoch. 

Charajcters. Fossiliferous limestones, black, blue, and 

light colored ; valley making. 
Examples. Buflf colored fossiliferous limestones near 

Pratt's Ferry in Bibb county, part of the dark blue 

limestones of Shelby, <&c. 
Equivalent in Tefinessee. Trenton. 

2. Utica Epoch. Not recognised in Alabama. 

3. Cincinnati Epoch. 

Characters. Shales weathering buff colored; ferru- 
ginous sandy limestone. 

Examples. Shales, &c., a few miles West of Jackson- 
ville, Calhoun county. 

Equivaknls in Tennessee. Nashville group. 
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A.* Upper Silurian. 

I. Niagara Period. 

Of this period the rocks of the Clinton Epoch only 
have been made out, in the region an^^r considera- 
tion ; equivalent to the Dyestone Group of Tennessee, 
and of this group only the beds of fossiliferous iron 
ore in Bibb county, have been identified as belong- 
ing here. 

Of strata of the remaining periods of the Upper Silu- 
rian, viz : 

Salina, Lower Helderberg and Oris^ant, I know of 
no occurrence in the region examined. 

B. Devonian Age. 

The only member of this age occurring in Alabama so far 
as I know, is the stratum equivalent to the Black Shale of 
the Tennessee Beport, and which is there placed as the rep- 
resentative of the H!amilton Period of the New Tork Be- 
ports. 

0. Carboniferous Age. "^ 

i. suboarbonifkrous period. 

1. Siliceous Group. 

Characters. The characteristic rock, in this part of the 
State, is chert with impressions of shells, and espe- 
cially of crinoidal stems ; ridge making. 

Examples. Cherty ridges between Montevallo and 
Oalera, and at Calera, Shelby county ; cherty ridges 
North from Oalera, &c. 

EquivcJefUs in Tennessee, Silicious. 

2. Mountain Limestone Group. 

Characters. Limestones and shales. 

Examples. The rocks of this group are best presented 
in North Alabama, but the shaly limestone, with fos- 
sils, six miles West of Columbiana, and also South- 
east of Shelby Iron Works, probably belong here. 

Equivalent in Tennessee. Mountain limestone. 
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(3) (1) 

IL Goal Measures, ob Oaebonifebous Period. 

Characters, Sandstones, shales and conglomerates, 

with stone coal interstratified. 
Examples. The Ooosa, Oahaba, and Warrior coal 

measures. 
EquivaleTUs in Tennessee and elsewhere. Goal meas- 
ures. 

D. Modified Dbht. 



( 







i\j:. 



general description of the geological 

formations occurring in the region 

examined! 



In the preceding section, the names of the formations and 
their sequence have been given in tabulated form. It remains 
now to give a general description of these ; after which, in a 
succeeding part of this report, the details of their occurrences 
in the different counties wiU be found under their respective 
headings. 

Section I. Loweb Silubiak. 

I. PBDCOBDIAL OB CAMBBIAN PEBIOD. 

The subdivisions of this period are, as above given — 

1. Acadian Epoch. 

2. PoTSDAJi Epoch. 

As the strata of Acadian age have been examined particu- 
larly, only along Talladega creek, in order to save repetition, 
the reader is referred to the subdivision treating of these 
rocks under Tallad^a County. There is littie doubt that the 
semi-metamorphic slates and conglomerate there described 
are the equivalents of Prof. Safford's Ocoee slates and con- 
glomerates. Cabinet specimens from Talladega creek and 
from the typical Ocoee section in Tennessee, appear to be 
identical. 

2. Potsdam. 

Next in ascending order, to the slates and conglomerates of 
the preceding group, comes a series of sandstones which form 
the most conspicuous mountains outside the Metamorphic and 
Acadian areas. The direct super-position of this sandstone 
upon the slates of the Acadian age, I have not seen in Ala- 
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bama, unless on the eastern edge of that belt, the prominent 
sandstone or qaartzite ridge be, as seems quite probable, met- 
amorphosed Potsdam sandstone. In the disturbed region of 
the Eahatchee hills, also, half metamorphosed slates are 
seen, some of which may belong to the Acadian epoch, whilst 
others are evidently altered Knox shales. 

LUhdogical Characters, Diatribidiaa, &c — Fine grained con- 
glomerates, heavy-bedded sandstones, and sandy shales, make 
up the great mass of the rocks of this formation. I have no- 
ticed also, occasionally, masses of a brownish porous chert, 
which, from its association with the sandstones, seems to be 
of the same age. 

In general, the rocks of this formation are heavy bedded, 
almost massive, and the higher crests of the Potsdam moun- 
tains are usually covered with huge blocks of sandstone and 
fine grained conglomerate. In the lower parts of these ranges, 
sandy shales are the prevailing rocks. Some of the fine 
grained shales of semi-metamorphic aspect, found upon the 
Potsdam ridges of the Kahatchee hills, may be of this age. 

The most characteristic markings of the rocks of this form- 
ation, are the sandy rods, caused by the filling in with sand 
of the burrows of a marine worm, Scdithus linearis. Upon 
the bedding planes of the sandstone, small rounded depres- 
sions, or dots, mark the cross sections of these Scolithus bur- 
rows. As yet I have found no other marks of organic origin 
in strata of this horizon. 

From the nature of the rocks, it will be inferred that this is 
a mountain making formation, and the mountains of this age 
are, so feu: as our examinations have gone, the following: 

1. Ladiga mountain, beginning north of Jacksonville, and 
running south and south-west to Oxford, where it ends. 

2. Cold Water mountain, beginning at Oxford, near the term- 
ination of Ladiga mountain, and extending westward nearly 
to Ghoccoloooo creek. 3. The Talladega range, beginning 
just south of Choccolocco creek, and extending south-west- 
ward to Alpine, where it terminates in three very prominent 
peaks, from which a short spur turns off towards the south. 
4. The Kahatchee hills, beginning near Childersburg, and 
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forming, (1) a ridge following nearly the course of the Ooosa 
river, and ending with the mountains about the Sulphur 
Springs ; and, (2) a series of east and west ranges extending 
from the edge of the Acadian hills, in the lower part of T. 
20, R. 4, E., and the middle of T. 21, R. 4, E., westward for 
eight or nine miles, and then widening out into the Kahatchee 
hills proper, south of Childersburg. 

These mountains all rise abruptly from the surrounding 
plains, to heights varying from 375 to 1,225 feet above the 
plains. Characteristic, also, is the abrupt way in which a 
mountain range ends, the sandstones forming it disappearing 
entirely, thus forming isolated chains* 

The strata in the mountain ranges enumerated, all dip at 
tolerably high angles SE. or S., with the exception of one 
small part of the east and west range of the Kahatchee hills, 
Pope mountain, where the dip is north. 

Upon the side opposite the direction of the dip, these 
ranges are bounded by fauUa, the Potsdam having in most 
cases been brought up to the level of the Knox dolomite, 
though in several instances, it seems, to the level of higher 
groups. In the Kahatchee hills, and near the Sulphur Springs, 
there is reason to ^lieve that the displacement has brought 
the Potsdam sandstone to the level of the Blach Shcde. The 
broken edges of the Potsdam rocks seem to be thrust up 
through the overlying formations. 

All these mountains are, as Prof. Sa£ford has noticed in Ten- 
nessee, great outliers, being found at distances vaiying from 
three or four, to ten and twelve miles, from the mountains of 
Acadian slates, with a valley or lower tract of Knox dolomite 
intervening. In Calhoun county, several subordinate ridges 
of very moderate height have been noticed between the main 
outlying mountain of Potsdam sandstone and the Acadiaa 
hills. 

The nature of the rocks of this group, conglomerates, sand- 
stones, and sandy shales ; the fossil markings, principally the 
burrows of marine worms, &c., all point to a sea-shore origin. 

Usefvl Materials, — Many of the rocks described above would 
make good building stone, especially the more sandy and less 
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compact portions: some of the shales m^^t be used as flag- 
stones. Pyrites seems to be widely disseminated in these 
rocks, giving rise by its decomposition to numerous chalybeate 
springs. 

Agriculturcd Features. — As a matter of course, good farm- 
ing lands could hardly be looked for upon the barren sand- 
stone mountains of this age. 

Many additional details may be found under the several 
counties, especially Talladega. 

n. CANADIAN PEBIOD. 

In the condensed view of the geological formations, given 
above, I have adopted Prof. Dana's classification of this pe- 
riod into the Calciferous, Quebec, and Chazy epochs; by 
which the equivalent of the Alabama rocks are sufficiently 
well shown. 

In the sequel I shall follow the subdivisions of Prof. Saf- 
ford, and throw together the Calciferous and Quebec groups, 
under the general name of Knox Group, so called from Knox- 
ville, Tenn., where the formation is best seen. 

The Knox group, according to Prof. Safford, is of threefold 
nature ; below, thick and thin bedded sandstones and hard 
shales, passing upward into shales of various colors, and these 
into limestone or dolomite. 

The group is therefore divided into 

1. Knox Sandstone. 

2. Knox Shale. 

3. Knox Dolomite. 

These three subdivisions form in Alabama, as well as in Ten- 
nessee, lithoUxficaUy a natural group, for the sandstones and 
shales are separated by no well marked line of distinction : the 
colors of the rocks even, though universally bright and pleasing 
to the eye, are much the same in both divisions. So, also, the 
upper part of the shales holds interpolated beds of limestone, 
by which its transition into the overlying dolomite is made by 
easy gradations, and the line between them correspondingly 
difficult to draw. 

Another circumstance which has its weight may be here 
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mentioned : from personal observation, I know that the sand- 
stones, shales, and dolomite, of the Tennessee Ejiox gronp, 
have their exact equivalents in Alabama, and considering the 
geographical relations of the two States, I have thought it best 
to adopt the same names. 

Occasionally, below, the term Calciferous Sandstone is used, 
as equivalent to Enox Sandstone, and Quebec Shales and 
Quebec Dolomite, as equivalent to Enox Shales and Knox 
Dolomite ; but with the explanation given above, there will 
scarcely be any danger of misunderstanding. 

I. Knox Sandstone. 

The rocks of this group succeed next, in ascending order, 
the Potsdam Sandstone, and they are often, no doubt, found 
resting directly upon that rock. I have not, however, often 
seen them in this position ; but much oftener just on the 
south-east side of a fault by which they have been raised to 
the level of a much higher formation. This sandstone is 
more generally associated with the shales of the next higher 
group, and these with the dolomite, so that three groups are 
usually closely associated geographically ^ as well as liihdogi- 



Kinds of Bock, Distributioriy &c. — ^A calcareous sandstone ; 
sometimes thick, sometimes thin-bedded, is the characteristic 
Knox Sandstone. 

It is associated with hard calcareous shales, much like the 
shsdes of the next higher division. The bedding planes of 
the sandstone commonly show ripple marks, and irregular 
raised markings which are commonly supposed to be f ucoidal 
impressions. The bedding planes are also frequently smooth, 
and shining as if poUshed. Green grains of a glauconitio 
mineral are usually to be seen upon a fresh fracture of the 
sandstone ; upon weathered surfaces, the brown color of hy- 
drated ferric oxide is often the result of the decomposition of 
this mineral. The colors of the Knox Sandstone are pleasing 
to the eye, and are gray, greenish brown, buflf, chestnut col- 
ored, &c. Beds of dolomite, impure and cherty, are found in 
the upper part of this formation ; two such calcareous beds 
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were noticed in the exposure of Knox Sandstone at the Jack- 
son shoals, and also at Helena. 

From the nature of the rock, prevalently a hard sandstone, 
altera atiug with shales, this formation is a ridge making one, 
and the ridges are usually rather sharp crested. Where the 
formation is cut by a water-course, the wearing out of the in- 
tervening softer shales, leaves the sandstone layers in a series 
of ledges exposed above the water level ; good instances of 
this may be seen at the Jackson shoals, at Helena, and on 
Six Mile creek in Bibb county. Such natural dams afford 
fine mill sites, as the water power can be utilized with very 
little expense. 

The Knox sandstone is found next to the Coal Measures of 
the Cahaba fields, from which it is separated by a fault, at 
Montevallo, at Helena, and between those two places. Prob- 
ably, also, it lies south-east of those coal fields further north, 
though I have not yet had the opportunity of observing per- 
sonally any further north than Helena. 

At the latter place the junction of the two formations may 
be seen a short distance above the rail road bridge across 
Buck creek. 

In Talladega county, west of the Potsdam sandstone range, 
a ridge of Knox Sandstone is brought up by a fault against 
Knox Dolomite ; and three miles west of Jacksonville in Cal- 
houn county, a similar ridge has on its western side strata of 
the Cincinnati group. In Bibb county the sandstone is 
brought up to the level of the Chazy, or perhaps Lower Tren- 
ton. It will thus be seen that where Knox sandstone is best 
exposed it is on the south-east side of the line of a fault. 

It would naturally be looked for, overlying directly the 
Potsdam sandstone of the mountains enumerated in a previ- 
ous section ; but it is not always easy to distinguish it : since, 
however, these ridges of Potsdam sandstone have a well de- 
fined belt of Knox Shales on their eastern and south-eastern 
flanks, the Knox Sandstone, probably in most cases, intervenes 
between the two. 

Useful Materials. — The sandstones and shales of this divis- 
ion are commonly rich in iron, and under favorable circum- 
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stances beds of limonite may be formed; bnt the ore 
banks are almost entirely confined to the upper division — the 
Dolomite. 

The sandstones are OQoasionally used for building, in rough 
work, such as dams, pillars, &c., and the calcareous beds fur- 
nish sometimes the material for lime burning ; for which pur- 
pose, however, they are ill adapted. 

2. Knox Shales. 

The characteristic rocks, of this subdivision of the Knox 
Group are calcareous shales of bright and agreeable colors, 
usually gray, bu£f, greenish, brown, chestnut-colored and red. 
The shales are tolerably soft, and in some portions in weath- 
ering, break up into small angular pieces resembling shoe 
pegs. Strata of dark blue limestone, sometimes banded with 
argillaceous layers, are found, especially in the upper part of 
this division. The weathering of such limestones brings into 
relief the bands 'or stripes of argillaceous matter, and the 
limestone* appears very distinctly banded. Where these im- 
purities are not so regularly disposed in layers, but in patches, 
the prominence given to them by the weathering away of the 
limestone gives them a striking resemblance to half exposed ' 
fossils. 

lu some places layers of dark colored oolitic limestone have 
been observed, one of the best localities of this peculiar rock 
being at the foot of the mountain at Alpine Station in Talla- 
dega county. 

In the upper part of the division blue limestone layers be- 
come more frequent, and the transition into the overlying Do- 
lomite is so gradual that a line between them lithologicaUy is 
hard to draw. 

From the nature of the shales, they are constantly found 
in valleys, an exception being in some of the very impure 
layers of argillaceous limestones, which are sometimes found 
making smeJl ridges. An instance of this kind may be seen 
near Montevallo, where the clayey limestone forms blu£fs over- 
hanging the little stream known as Davis' creek. 

The Knox Shales are found with Knox Sandstone, in Bibb 
county, in one or two belts, as described below in the proper 



place ; also with the sandstones on the south-east of the fault 
separating the sandstones from the Coal Measures at Monte- 
vallo, Helena, &c. ; also overlying the sandstone where the 
latter makes the ridges mentioned above in Talladega and 
Calhoun counties; and lastly upon the south-eastern flanks of 
the ranges of Potsdam Sandstone already enumerated. Be- 
tween the Ladiga mountain and the hills of Acadian slate in 
Calhoun county, there are numerous small ridges of Potsdam 
sandstone, on the flanks of which the Knox Shales seem never 
to be wanting. 

I have not yet observed any fossiliferous strata in this di- 
vision. 

The soils produced by the Knox Shales are usually pro- 
ductive, strengthened by the calcareous matter contained, but 
rather liable to suffer from drouth. 

With the exception of occasional small beds of limonite, I 
know of no useful mineral obtained from thj^ division. Some 
of the limestone layers, especially in the upper part, are pure 
enough for lime burning. 

3. Knox Dolomite. 

This succeeds the shales in ascending order, and as has 
already been stated the line between the two is hard to draw, 
since the lower parts of the Dolomite contain beds of blue 
limestone similar to those in the upper part of the Shale. 
One of the best localities for studying the rocks of this entire 
group, from the sandstone up, is the vicinity of Montevallo, 
where they are well exposed. In the western part of the town 
the beds of blue limestone, which are found near the base of 
the Dolomite, are well seen. 

Speaking of this division in Tennessee, Prof. Safford says, 
" it is the most massive formation of calcareous strata in the 
State." The same remark may be made of its occurrence in 
Alabama. A large part of Bibb and Shelby, and by far the 
greater part of the areas of Talladega and Calhoun, are un- 
derlaid by the rocks of this formation. 

Lithohgical Character, &c. — The blue limestone layers in 
the lower part of the Dolomite have been mentioned : these 
are interstratifled with shales ; following these, come thick 
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beds of gray dolomite, crystalline, sometimes sandy, and nsu' 
ally much contaminated with chert. The presence of chert 
throughout the dolomite gives rise to the numerous rounded 
ridges which are so characteristic of this division. The do- 
lomite is often so charged with sandy matter as to resemble 
to some extent a sandstone, and as it resists denudation, it is 
frequently found making small hills and ridges : the exposed 
surfaces of such dolomites are generally crossed with furrows, 
giving them a hacked appearance. 

In some of its exposures, the upper part of the Dolomite 
has layers of impure blue limestone which are said to be good 
lithographic stones; but a more characteristic feature of the 
upper part is the great amount of chert which it contains. 
In some parts of Talladega and Calhoun counties, where this 
chert abounds, the dolomite is inconspicuous, its presence be- 
ing indicated chiefly by the *^ lime sinks " or depressions caused 
by subterranean erosion and subsequent caving in of overlying 
strata, the whole c6untry being made up of a series of rounded 
chert ridges, covered with a growth of long-leaf pine. 

Prof. Safford gives as a characteristic of the chert from this 
horizon, the rhombohedral cavities with which it is frequently 
pitted : the cavities being the moulds from which crystals of 
dolomite have been weathered or dissolved. 

An equally good characteristic of it is given by Prof. Frank 
H. Bradley, in its concretionary structure. Such are also its 
characteristics to some extent in Alabama; but much of the 
chert which I have examined shows neither characteristic. 

It is found sometimes in large rough cavernous masses, im- 
bedded in red clay, giving evidence of its origin from cherty 
limestone or dolomite. Again, the gray angular flint gravel 
which covers most of the ridges of the division are of chert ; 
frequently, also, it appears less like chert and more like a sand- 
stone. , 

The distribution of the rocks of this division in the differ- 
ent counties may best be seen by referring to those headings. 

Topography y <tc. — ^From the presence of so much chert 
throughout the Dolomite, this is a ridge-making formation, 
and especially in those parts where the chert abounds. Be- 
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tween the cherty riflges are, on the other hand, often smooth 
and fertile valleys. The road from Talladega to Syllacauga, 
over Knox Dolomite, is one of the best in tim State, though 
numerous cherty ridges are crossed. 

It is worth noticing that where there is great abundance of 
limonite, and the clay of the soil is impregnated with iron, 
the soil is usually quite productive, and the country gently 
rolling rather than broken. Where limonite is found in the 
broken chert hills, it is very often largely contaminated 
with the chert. 

As to the thickness of this formation in Alabama, I have 
no reliable data for a correct estimate ; it must be, however, 
very great. 

Useful Matericd8. — ^The dolomite holds layers of black lime- 
stone with reticulating veins of white calcite, which arejworked 
into handsome slabs. The black marble in Talladega county 
is of this nature. Where exposed to metamorphic action, the 
dolomite sometimes affords good statuary marble. I have 
ventured to assign the crystalline marbles of Talladega county 
to this horizon ; fuller details concerning it can be found in 
Tuomey's reports, and below in this report. 

Calcite, the crystallized carbonate of lime, is quite common 
in veins and crystalline masses. The best^occurrence of cal- 
cite in very large masses is near Syllacauga, where it has been 
used for lime burning. Specimens from here showing cleavage 
faces several inches in diameter are easily had. 

Dolomite, carbonate of lime and magnesia, is common in crys- 
tals lining cavities in the rocks of this formation, and the 
same may be said of Quartz, which is of frequent occurrence. 

Barite or Heavy Spar, is found in veins at several places 
in Bibb county, e. g. near Maguire's Shoals on Little Cahaba, 
near Six Mile creek, &o. In Shelby, east of the railroad (S. 
& N.) opposite Whiting, or Longview ; also iu Talladega and 
Calhoun at several points. 

Block Oocide of Manganese, commonly accompanies the ores 
of iron, as near Woodstock furnace, where tolerably pure 
specimens are to be found. Much of the limonite in some 
localities has a considerable percentage of manganese. Near 



Kelly's oreek in Shelby cooniy, very pure black manganese 
was foand in a mass of severid inches in thickness, in digging 
a well. 

Galenite, (Sulphide of Lexid.) — A limestone or dolomite of 
Calhoan county, west of Jacksonville, impregnated with gal- 
enite has for many years been known, but as yet no vein of 
the ore has beeu discovered, and the 'amount of lead in the 
limestone is not suflSciently large to pay for working. 

Limonite or Brown Hematite^ is the characteristic mineral 
of the Knox Dolomite. The other two divisions of the Knox 
group, show occasionally such accumulations of limonite as 
to justify the name of ore banks ; but it is to this upper 
division that the productive ore banks are confined, and it 
seems to be the fact that the largest accumulations of limon- 
ite occur in the belt of the dolomite which lies nearest the 
mountains of semi-metamorphic slates of the Acadian Epoch, 
though ore banks sufficiently large to justify the erection of 
blast furnaces, are found at a distance from the mountains. 

Of the origin of the limonite, I think there can be very lit- 
tle doubt that it has been set free by the decomposition and 
wearing away of ferruginous limestones and dolomites, and 
deposited in beds at or near the places once occupied by the 
limestones. There seems to be little evidence to show that 
the ore has been far removed from its original position, 
though some of it has evidently been so moved. The beds 
of ore, following as they do the outcroppings.of certain strata, 
have something more tiian an accidental connection with such 
strata. This opinion has long been held by some geologists, 
though others hold to opposite views. 

I have occasionally seen limonite which has undoubtedly 
been derived from the oxydation of pyrite ; and one instance 
may be cited in an occurrence near Oxford, Calhoun county, 
where masses of limonite, on being broken open, show a nu- 
cleus of unchanged pyrite ; and again, the pseudomorphs of 
limonite after pyrite, are not very rare. 

As to the quality of the ore, analyses show that^a great 
part of it contains too much phosphorus for use in making 
Bessemer steel, whilst for ordinary foundry iron, for commer- 
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oial bar and rails, it is most admirably adapted. A few very 
extensive ore banks, however, show tiiat small percentage of 
phosphorus in the ores, which fits them for making Bessemer 
metal. 

It mnst be remembered that ores have as yet been anal- 
yzed from a few only of the many localities where they occur, 
and that analyses made hereafter, may show many other 
banks, where the ore is comparatively free from phosphorus. 

In this connection, I may remark that the manufacture of 
steel is likely soon to be placed upon a new footing, by the 
discovery of a process by which steel may be made from the 
common phosphoric irons, instead of the rare non-phosphoric 
irons which have hitherto been alone considered the only ma- 
terial from which steel could be made. 

A patent for this process has lately been issued. 

Before leaving this division, mention may be made of the 
many bold limestone springs which are found everywhere in 
the region of Knox Dolomite. 

A few of the most notable of these springs will be noticed 
below in the details of the counties. 

The so-called " lime sinks," are likewise frequent in the 
same area. In a few instances which have come under ob- 
servation, considerable streams have in some parts of their 
courses ^underground channels; as Six MUe creek in Bibb 
county above Centreville. 

Chazy Epoch. 

The upper part of Enox Dolomite passes into the chazy 
limestone, which is, in general, an argillaceous limestone, 
of blue color. It sometimes, in weathering, breaks up into 
irregular knots or lumps, sometimes with more or less regular 
blocks. This last character, however, is usually noticed where 
the limestone is thin bedded and flaggy. Other portions of 
the chazy limestone are quite pure, and compact, and large, 
smoothlv rounded masses of it are not uncommon, with the 
marking of its characteristic fossil, madurea magna^ upon 
weathered surfaces. Where the rock is not very thick bedded 
and somewhat homogenous, the upturned edges of the beds 
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may be seen outcropping in parallel lines over considerable 
areas. The regions about Siluria station and northward, 
afford good examples. Red cedar is the usual growth upon 
such tracts. 

The chazy limestone has been observed in Bibb and Shelby 
counties, next adjacent to the Knox Dolomite; in Shelby 
county it is seen in five or six alternations with sub-carbonif- 
erous chert, between Montevallo and Calera. The greater 
part of the limestone at the last named place, as well as 
northward towards Longview, Siluria, &c., is chazy ; but it is 
probable that the upper portions of the limestone beds found 
at the places mentioned, may be of Lower Trenton age, (t. e. 
Black river, or Bird's Eye Limestone) ; but as yet the fossils 
have not been collected, which can decide this point. 

Upon many of the rounded weathered masses of limestone 
of this period, little ridges are common, radiating from a 
raised central point, '^as if the fingers had been drawn over it 
when soft" 

Outcrops of chazy limestone in Talladega, I have not yet 
seen ; but in Calhoun, one belt has been noticed with the 
Cincinnati beds west of Jacksonville. 

Useful Materials^ dkc. — Most of the limestone for lime burn- 
ing in Bibb and Shelby counties, is obtained from this hori- 
zon, or from the beds of the Lower Trenton just above it, it 
being as yet not possible to determine whether beds of the 
latter group do not make part of the limestone strata in those 
localities where the lime burning is carried on. 

The excellence of the Shelby lime has long been known, 
and the purity of the rock from which it is made, is suffi- 
ciently evident from analyses given below. 

TBEim)N Epoch. 

Since beds of this age have been definitely recognized as 
yet, only in one locality in Bibb county, it is not deemed 
necessary to repeat here what is said below, and the reader 
is therefore referred to the section treating of the occurrence 
of Trenton limestone in Bibb county. 
3 
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OiNOiNNATi Epoch. 

The buff colored shales with interpolated beds of marble, 
and Iron-limestone, a few miles west of Jacksonville, are the 
only Cincinnati beds observed in the counties examined dur- 
ing the summer, and the remarks upon this occurrence will 
be found under Calhoun county, to which the reader is re- 
ferred. 

Section n. 

UPPER SILURIAN, CARBONIFEROUS, MODIFIED DREPT. 
UPPER SILURIAN — NIAGARA PERIOD. 

Beds of this period have been observed in Bibb county, a 
few miles north of Centreville, from which point they extend, 
with occasional interruptions, north-east into Georgia and 
beyond. The fossiliferous or lenticular iron ore bed of the 
Clinton Epoch, of the Niagara Period, which is the particular 
stratum under consideration, is that which furnishes the ore 
for several furnaces north-east of Bibb county. A fuller dis- 
cussion of this, and associated beds must be deferred to a 
future report, which is to treat more especially of the geology 
of the Silurian Valley, which, under the names of Boup's Val- 
ley, Murphree's Valley, and Willis' Valley, traverses the State 
from Bibb county north-eastward into Georgia. 

Carboniferous Age. 

This age we have subdivided, as above shown, into the 
8uh-Carhoniferou8 Period and the 
Carhoniferoua Period^ or Coal Measures. 

The sub-carboniferous rocks in the region examined, belong 
probably to two groups which are named from the Tennessee 
Beport, the 1. Siliceoiis Group, and 
2. Mountain Limestone. 

In the States further north, this Lower or Sub-Carbonifer- 
ous Period is susceptible of several well defined divisions. In 
Tennessee, these divisions are not so well marked, and it is 
probable that in our own State, the same will be found to hold 
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good. In Shelby county two very distinct occurrences of 
sub-carboniferous rocks have been observed ; the one, form- 
ing several well defined ridges alternating with chazy lime- 
stone, between Montevallo and Calera; at the last named 
place, and also in ridges running north from Calera, on the 
eastern side of the S. & N. B. B. 

The principal rock of these ridges is a chert, filled with the 
impressions of shells, crinoidal stems, Ac, and cellular or po- 
rous in consequence of the removal of the calcareous matter 
of the shells. 

Some of the specimens have been submitted to Prof. A. H, 
Worthen, of Illinois, and have been pronounced by him as of 
the Keokuss age of the Lower Carboniferous of the Illinois 
Beports, which is partly, at least, equivalent to Prof. Safford's 
Siliceous Group. 

The other occurrence of sub-carboniferous rocks in Shelby, 
is between Siluria and Columbiana ; but still better defined 
some miles south-east of the Shelby Iron Works, where sev- 
eral beds of an argillaceous blue limestone, weathering into 
shale and highly fossiliferous, are found. From fossils of this 
locality submitted to him. Prof. Worthen considers them as 
probably of the age of the Chester Limestone of Illinois Be- 
ports, which is, I presume, the equivalent in part of Safford's 
Mountain Limestone. The mountain limestone, however, has 
its best development in North Alabama, still it is interesting 
to know that beds of this and the preceding age of the sub- 
carboniferous, are found so far south in Shelby county, where 
their existence has heretofore, I believe, not been suspected. 

Us^id Materials. — Upon the flanks of most of the ridges of 
chert of this period, are found banks of limonite, sometimes 
of considerable eittent. As a general thing, however, the 
limonite encloses chert, often pulverulent and resembling 
chalk, which interferes seriously with its fitness as an ore of 
iron. No analyses of this ore have been made as yet for the 
survey, and I do not know whether it contains other deleteri- 
ous admixtures or not. 

Some of the cellular masses of chert are quite hard and 
flinty, and would doubtless make excellent buhr stones. 
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Coal Measubbs. 

As a preparatory step to the full and complete survey cjf 
our coal fields, it seemed to me very desirable that a short 
account of the development of the fields up to the present 
time ; the methods of mining ; modes of shipment ; of the 
different mines worked ; their product, capacity, &c., should 
go before. Accordingly, I requested Mr. T. H. Aldrich of the 
Montevallo coal mines, to collect for me notes upon the coal 
fields, with a view to the publication in this report of such a 
preliminary sketch as that outlined above. 

To this request Mr. Aldrich has kindly responded, and he 
has thrown together his notes in the following form. I doubt 
not that the information conveyed in these notes, will be very 
acceptable to all of our readers : 



I. HISTORICAL ACCOUNT OF COAL MINING OPER- 
ATIONS IN ALABAMA SINCE 1853. 

CaHABA FlEIiDS. 

The first systematic attempt at the mining and shipping of 
coal, was made in the Cahaba coal field near its south- 
western extremity, above Pratt's Ferry and on the right bank 
of the Cahaba river. The company was formed by a number 
of the citizens of Montgomery in 1853 ; the coal was mined 
by drifts and loaded upon barges, with the expectation that 
the navigation of the river would be practicable. A few 
baizes were loaded and started down the Cahaba ; all of them, 
with the exception of one, were wrecked upon the rocks and 
shoals of the lower falls at Centreville. The barge that 
escaped was floated down the river to Cahaba, and thence up 
the Alabama river to Montgomery. 

After this attempt the enterprise was abandoned, the diffi- 
culties in the way of navigation of the river being at the time 
deemed insurmountable. 

The citizens of Bibb and Shelby counties, for many years 
previous to this attempt, had been in the habit of obtaining 
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coal for blaoksmithing purposes from the Oahaba fields. In 
1852, Mr. D. H. Carter, then residing near Montevallo, mined 
several car loads of coal from what is now known as the Lem- 
ley seam, hauled it to the terminus of the Alabama and Ten- 
nessee Bivers Rail Road, (now S., R. & D. R. R.) and shipped 
it to Montgomery, where it was sold for $6.00 per ton. The 
coal was used principally for blacksmithing purposes. 

These attempts at mining of coal, and the prospect of the 
early completion of the Alabama & Tennessee Rivers Rail 
Road to Montevallo, directed attention to the eastern part of 
the fields. In 1855, a charter was obtained by a number of 
the citizens of the State, and a company organized under the 
title of "T/ie Alabama Goal Mining Company.*^ In this con- 
nection, I take pleasure in calling attention to a report upon 
the coal lands of this company, made by Prof. Tuomey in 
October, 1855. ( See Appendix " A.") It will be seen that 
this report was intended to be incorporated in Prof. Tuomey's 
Second Biennial Report to the Legislature, but on account of 
his death, and the scattering of his notes and papers, it was 
never published, and no apology is necessary for its repro- 
duction here. It is interesting to notice the accuracy of Prof. 
Tuomey's observations, notwithstanding the difficulties in the 
way of geological explorations at that early day, as well as 
his philosophical speculations upon the probable future of the 
coal trade in Alabama. The very same hopes and expecta- 
tions are indulged in to-day, perhaps with a better prospect 
of their early realization. 

In conformity with Prof. Tuomey's recommendations, a 
slope was sunk and a fine engine erected upon what is now 
known as the "Shaft Vein," which is one of the highly in- 
clined series. This opening was in the south-east quarter of 
the north-east quarter of S. 1, T. 24, R. 11, E., of the Lower 
Survey. The depth of the slope is 175 feet. At 150 feet 
depth headings were turned off, east and west along the vein, 
and mining operations regularly begun. The branch railroad, 
still used for the purpose of transporting coal, was energet- 
ically pushed through to completion by the Company, and 
shipments of coal were made to Selma, and thence to other 
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parts of the State. Operations by this Company were con- 
tinued till the latter part of 1859, or the first of 1860 ; the 
largest amount shipped by them in this time being 33 tons 
per day during one month. 

Owing to several fatal accidents, the difficulties of keeping 
a sufficient force employed at the mines were very great, and 
the creation of a market for then* products being a slow pro- 
cess, and expensive, the project was abandoned. 

As far back as 1836 coal was obtained from what is now 
known as the Fancher Pit. At this opening, as well as at the 
Wood's Pit, both openings being upon the Montevallo vein, 
the Alabama Company had obtained small amounts of coal. 

The war beginning, renewed attention was directed to these 
fields, and in 1863 the MontevaUo Coal Mining Company was 
organized, and a purchase made of the lands, plant, and rail 
road of the Company. Energetic work was now begun upon 
the Montevallo vein; new pits were opened, and coal ex- 
tracted at the Fancher Pit, the Wood's Pit, and at many other 
openings along the outcrop of this vein. The lai^est ship- 
ment made was eighty tons per day, although the capacity of 
the mines was far greater than this. 

At the close of the war a lease was made of these works by 
Mr. E. G. Walker, now of Montevallo, who carried them on 
till their purchase by the Central Mining and Manufacturing 
Company, the remaining lands of the Montevallo Coal Mining 
Company passing into the hands of other parties. 

The Central Mining and Manufacturing Company continued 
operations above the water level, principally at what is now 
called the Irish Pit, until the latter part of 1867, when a slope 
M as sunk at this point six hundred feet deep, a double cylin* 
der engine of 40 hqrse power was placed in position, a narrow 
guage road built to the main branch, where a fine shoot was 
erected. The slope was sunk in the coal, which dips one foot 
in nine, north 2 deg. east ; the system of mining being that 
known as long woE advancing. The engine was placed ninety 
feet vertically below the surface of the ground, the smoke be- 
ing carried up by a shaft to the surface, and the water raised 
by a steam pump. 
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This mine was next worked by the parchasers nnder a 
mortgage, Messrs. Josiah Morris and others. The property 
then was redeemed, and leased in 1870 or 1871, to the Cahaba 
Coal Company, who worked it for about twelve months. It 
then passed into the hands of the late Albert Williams and 
others. These parties began operations under the firm name 
of Messrs. Holt, Vamer & Co., in 1872, Mr. S. D. Holt being 
the active manager. This firm continued the work here until 
the final abandonment of the mine, in the spring of 1874, 
mining during the last twelve months between 12,000 and 
13,000 tons of coal. 

The late William P. Brown of Montevallo was the owner of 
a considerable tract of land adjoining the lands of the Old 
Alabama Mining Company, embracing part of the vertical 
veins as well as the Montevallo vein. Pits were sunk by him 
at several points along the outcrop of the Montevallo vein, 
and worked in a small way from 1856 to 1863, when a sale 
was made of this property to a Company organized as the 
Mobile and Sdma Coal Mining Company, 

This Company worked the Montevallo vein only, at a point 
near the Irish Pit, their headings even connecting with those 
of the old pit; and also at a point in S. 19, T. 22, R. 3, W., 
near the center of the section, now known as the Brown open- 
ing. This opening is in a ravine, at about the lowest point 
on the eastern edge of the field, and within 500 feet of the 
Silurian rocks. The vein at this point dips N. 4 deg. E., and 
at an inclination of about 1 in 10. 

The Company built a branch road from the main branch to 
this opening, erected shoots, &c. 

Operations were carried on here by the Company tiU the 
close of the war, only a small amount of coal being mined. 
In lb66 the mine was leased to Mr. William P. Brown, the 
former owner of the property, who worked it about two years; 
it was then leased to the Cahaba Coal Company, who also 
worked it about three years, driving the main gangway a dis- 
tance of 1,000 feet. The mine was then leased by Mr. D. A. 
Smith, who sold out in February, 1873, to T. H. Aldrich. 
Mr. Smith mined about 4,500 tons of coal during the time of 
his lease. 
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The working was continued by Mr. T. H. Aldrich, upon the 
water level, and in the summer of 1875 the drift had been 
carried to the boundary of the property, a distance of 2,800 
feet from the mouth. The amount of coal mined in lb73 was 
about 7,000 tons, and in 1874 about 12,000 tons. In May, 
1875, a slope was started at a distance of 1,300 feet from tKb 
mouth of the mine, and continued down on the dip towards 
the basin, a depth of 300 feet, and a new "lift" was started. 
The output of the mine for 1875 is about 16,000 tons. 

At the head of the slope a chamber was cut out of the 
" solid," a 40 horse power engine and boilers put in, connect- 
ing with the surface by a shaft through the oyerlying con- 
glomerate 103 feet in thickness. 

A fact worthy of notice is the manner of filling the boiler 
with water. A tank on the surface fed by an unfailing spring 
of pure water, is connected by a siphon made of 1^ inch gas 
pipe passing through the shaft, directiy with the boiler below. 
The weight of the column of water is sdfBoient to fill the 
boiler against the usual steam pressure, and the warm air as- 
cending in the shaft heats the water so that a heater is un- 
necessary. 

To complete the historical account of the operations in this 
region, it may be stated that a small amount of coal has been 
mined by T. S. Alviss & Co., from the Lemley vein, and used . 
in the puddling furnace atBrierfield,and coke made from the 
same coal mixed with charcoal was used, with poor results, in 
the blast furnace. 



The necessities of the Confederate Government in 1863 
gave an impetus to the exploration of the Cahaba coal fields, 
as a large foundry for making cannon and heavy ordnance 
was located in Selma, and a good quality of coke was needed 
for melting the pig iron. Many openings were made along 
the veins in the immediate vicinity of the Cahaba river. The 
principal openings, beginning at the lowest, or most souther- 
ly, are here given. Thompson's Lower Mine, on Pine Island 
Branch, in 8. 10, T. 24, B. 10, E., on the Gholson seam : coke 
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was made here in the open air and hauled over the hills to 
the rail road for shipment to Selma. At the close of the war 
a large amount of coal was left at the mouth of the pit, and 
the inhabitants in the vicinity have suppUed themselves with 
fuel from this pile up to the present day. The excellent 
quality of this coal is shown by the fact that it burned freely 
in grates after years of exposure to the atmosphere. 

The next opening is in the north-west part of S. 1, T. 24, 
B. 10, E., upon the Thompson seam, known as the Thompson 
Upper Mine. 

Next above is the Hemdon Mine, about 1^ miles north- 
east of the Thompson Mine, and upon the same seam. Open- 
ings at this point were also made upon a seam underlying the 
Thompson seam. 

A large quantity of coke was made in the adjoining paLrts 
of sections 12 and 13, T. 22, B. 5, W., at the Coke Seam 
opening and the Gholson opening, upon the coal seams bear- 
ing those names, near Daly creek. 

Mr. (George H. Gardner opened what is called the Big 
Seam, upon fractional S. 28, on Little Ugly creek, on the west 
sidd of the river ; but the coal proved too soft to be of much 
value. 

Further north, several (nine or ten) openings were made 
upon the Gholson Seam and one underlying it. 

The coal from these places was found to make an excellent 
quality of coke. It was used with great success in casting 
cannon at Selma. Most of these openings are in S. 29, T. 21, 
B. 4, W. 

Next towards the north, in the vicinity of Helena, we ar- 
rive at another point where active operations were conducted 
during the war. The South & North Alabama Bail Boad was 
built with a temporary track from Calera to this place, and a 
branch road one and three quarters of a mile in length, was 
run out into the central part of the field to afford the facilities 
for handling and transporting the coal iron. 

A very large force was employed in building the tram 
roads, shoots, &c., and an enormous number of openings was 
made simultaneously upon four or five different seams. This 
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was done principally in the years 1862 and 1863, the Bed 
Mountain Iron and Coal Company being the chief operators. 
Two slopes were sunk upon the Helena seam ; a long tram 
road was built, reaching down nearly to Beaver Dam creek, 
the greater part of the coal being taken from the Helena and 
Beaver Dam seams. 

During these two years and up to the close of the war, it is 
estimated that over :iO,000 tons of coal were mined in this 
vicinity. A large amount remained at the mines, and was 
shipped after active mining operations were discontinued, and 
five thousand tons in one pile were burned at one time at the 
company's shoots. 

A slope was also sunk, about one hundred feet deep, upon 
the Little Pittsburgh seam, by Messrs. Baney and Holmes. 

Messrs. Moyle and others, also sunk a slope upon what is 
known as the Moyle seam. A fine engine and proper ma- 
chinery were erected, and active operations were kept up until 
1865, when the plant was destroyed by Wilson's raiders, and 
nothing has since been done at this mine, which is known as 
the Southern Mine. 

Messrs. Woodson & Gould opened in 1863 the Cahaba 
seam by a slope near the river in section 9, upon the north 
dip of this seam. A more detailed description of this open- 
ing will be given below under the heading of the Cahaba Coal 
Company. 

Calidba Coal Company, 

In 1866, Messrs. Woodson and Gould sold out their mine 
to a company organized under the name of the Cahaba Coal 
Company, composed chiefly of northern and western men. 
At the time of their purchase the slope had been sunk three 
hundred feet, a small engine had been erected, and the water 
was hoisted by means of a water car. This company contin- 
ued the slope and mined extensively until the following year, 
1867, when the mine was flooded by the great freshet of that 
year. 

Notwithstanding this disaster, the company pumped out 
the water and began anew. In 1868 the temporary track of 
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the S. & N. B. B. being in bad condition, this company leased 
it and put it in a complete state of repair. It will be remem- 
bered that they were at the same time the lessees of the 
Brown Mine, belonging to the* Mobile <fe Selma Coal Mining 
Company, and that they also controlled, through Col. B. M. 
Moore, their Superintendent, the Irish Pit ; thus having sole 
control of the entire trade. In the latter part of 1869 or in 
1870, the company discontinued the business. 

It is estimated that up to the year 1870, the Cahaba Mine 
had produced over 40,000 tons of coal. 

In the spring of 1872, the mine was again flooded, and so 
remained until the summer of 1874; it was then leased by 
Mr. S. D. Holt, who, in the short space of three months, 
pumped out the water and began work. He has sunk the 
slope one hundred and sixty feet further towards the centre 
of the basin, and started two new Ufts. The present pro- 
duction of the mine is about sixty tons per day. 

The mouth of the slope being lower than the air course 
openings, the water first found entrance to the mine there, 
carrying down in the rush the blacksmith shop and an im- 
mense amount of debris from the immediate vicinity. The 
rush of water was so rapid that air in the lower courses was 
strongly compressed, and burst out from the other openings 
with a loud explosion. It was supposed by many, incorrectiy 
as events have shown, .'that this explosion had ruined the 
mine by letting in the waters of the river, as the headings on 
the west side of the slope extend under the bed of the river. 

Glasgow Coal Company. 

In 1866 or 1867, William Gould and others, having sold 
out their mine to the Cahaba Coal Company, opened a new 
one upon what is now known as the Gould seam, at a point 
about 1% miles north-west of their former one. This seam 
was found to yield an excellent coking coal. The mine was 
first worked by drifts above the water level; but afterwards 
a slope was sunk, and the hoisting was done by means of a 
whim. The seam is quite irregular, averaging about four feet 
in thickness ; the dip being about 20 degrees towards the 
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Bouth-easi The coal is soft and easily mined. After some 
years time, work was discontinued here, partly on account of 
the small demand for coal and coke, partly on account of the 
difficulties in getting to the rail road ; a long and expensive 
tramway having to be kept in repair. The mine has been for 
some time, and is now, worked by Mr. D. G. Bozeman. 
The coal has an excellent reputation for blacksmithing pur- 
poses. 

Alabama Mining and Manufacturing Company, 

This company was organized in 1 74, and made a lease of 
the coal lands of the Bed Mountain Iron and Coal Company. 
The Wadsworth or Eureka Mine, on this property was opened 
in 1867 by F. L. Wadsworth and others ; the slope was sunk 
one hundred and eighty feet and gangways driven. These 
parties discontinued operations in 186 "<, for want of transpor- 
tation. From 1868 to 1S72 the Bed Mountain Iron and Goal 
Company worked the mine, producing only a small amount 
of coal each year. 

In 1872 the mine was leased to Messrs. Leavett and others, 
who erected an engine, pump, and other necessary appli- 
ances. These parties worked one season, and were succeeded 
in 1874, as above stated, by the Alabama Mining and Manu- 
facturing Company. 

This company has sunk the slope one hundred and ten 
feet further, and turned off a second lift, and are now mining 
about thirty tons per day, ihe capacity of the mine being 
about eighty tons per day. Preparations are being made to 
mine extensively with convict labor. The seam is a little 
irregular and the coal somewhat soft; but from analyses and 
tests made at the Eureka Iron Works, it is ascertained to be 
a very fine coking coal, and it is the intention, when these 
furnaces go in blast, to use the coke made from this coal as 
fuel. The machinery, shoots, and buildings at these works 
are arranged for a very extensive business, and are well wor- 
thy of examination. The plant here is in many respects, 
superior to any in thj State. 
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Davis and^ Garr's Mine. 

This mine was opened in 1871 by drifts. In 1873 the pro- 
prietors opened a slope a few yards distant from the rail 
road. The angle of dip here is about 25 degrees, and the 
slope is sunk 290 feet. This mine is on the south dip of the 
Cahaba seam, the Cahaba mine being, as was stated above, 
on the north dip, and about one-fourth of a mile distant 
southward. The coal is similar to that of the Cahaba mine, 
being regarded as a very fine coal for household purposes, 
and meeting with a ready sale. The thickness of the seam 
averages about three feet, and it has an excellent roof. The 
water and coal are hoisted by an engine of about twenty 
horse power, and the capacity of the mine about 8,000 tons 
per year. 

Messrs. Byram and Bowers. 

This firm has been working at two points upon the Helena 
seam since 1872, about one mile south-west of Helena ; the 
old drift having been opened during the war, by the Bed 
Mountain Iron and Coal Company. They also work a slope 
which connects with this drift, the coal being hoisted by 
means of a whim. Yery little is done at this mine, except 
during the winter season ; the coal is hauled by wagons to 
Helena. 

The seam averages at this point three feet nine inches in 
thickness, and is a superior ho\isehold and furnace coal, 
very free from sulphur. The capacity of these openings is 
about twenty tons per day. 

During the year (1875), Mr. D. C. Bozeman has commenced 
sinking a slope on the Little Pittsburgh seam, near an old 
drift which was also opened during the war by the Bed Moun- 
tain Iron and Coal Company. The seam at this point is 
about two and a half feet thick, very hard, and an excellent 
lump coal. 

An opening was made in 1874 upon the Shortridge seam, 
in section 20, a drift being driven in at the water level, about 
200 yards. The coal was used to supply the Helena Boiling 
Mill, (Central Iron Works,) where it gave great satisfaction. 



The yeio is about three and a half feet thick at this point ; 
the ooal is bard, and makes an excellent coke. 

COOSA FIELDS. 

These fields being at a distance from any rail road, and the 
Coosa river not being navigable, have been very little ex- 
plored. Some coal was mined years ago from the beds of the 
streams crossing this field, and carried during high water, by 
means of boats, to Montgomery. Some mention is made of 
this field in Prof. Tnomey's Beports, to which the reader is 
referred. 

In 1863-64 Capt. Schultz of the Confederate army made a 
large quantity of coke from the seams in this field, getting it 
to market by floating it down the river in flats to the rail road 
bridge across the Coosa, whence it was carried by rail to 
Montgomery and Selma. This coke was said to be Hie finest 
ever made in the State, and to equal the very best English 
cokes. 

There are three seams known, the thicknesses of which are 
three feet, four feet, and three and a half feet. 

The proximity of these fields to the vast deposits of iron 
ore along the Selma, Home & Dalton B. B., as well as to those 
lying between the rail road and the river, along Choccolocco 
creek, and also to the beds at the very edge of the fields them* 
selves, makes it highly important that an early and thorough 
survey of them should be made. 

The probabilities are that the supply of fuel for working 
up these iron deposits east of the field will be derived from 
these beds. A rail road twenty miles long would open them 
to the world. 

WABRIOB FIELDS. 

The immense extent of this great basin, estimated to con- 
tain at least 5,000 square miles of coal rocks, the comparative 
wildness of the country, and the fact that systematic explora- 
tions have been confined to the southern and eastern edges 
of the field, make it impossible to note anything more than 
those developments which have been made along the rail 
roads which skirt the eastern and southern edges of this area. 
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Proceeding north from Birmingham, a distance of nine 
miles, we enter the Warrior Coal Basin. At this point the 
Newcastle Coal and Iron Company's mines are sitaated. 

Newcastle Coal and Iron Company. 

This Company was organized in 1873. A slope was sunk 
npon the Milner or Newcastle Seam, 600 feet in depth. This 
slope has a double track, and also a man-way and pump-way. 
The coal is hoisted by means of an engine of 20 horse power; 
the water by a steam pump. The dip of the seam is about 5 
deg. to north-west, flattening as we continue down the slope. 
There are two lifts; the average thickness of the seam is five 
feet eight inches. The coal is in three benches ; the lower 
bench is twenty-eight inches thick, followed above by six 
inches of slate, then by a stratum of coal averaging six inches 
in thickness, then another layer of slate from two to six inches 
thick, and then another fine bench of coal twenty-eight inches 
in thickness. The roof of the mine is exceedingly good. At 
present the mine is worked by hired labor, although convict 
labor has hitherto been employed with success. The method 
of extracting the coal, is to bear in between the two benches, 
throwing the slate to the rear, then allowing the upper bench 
to fall across the whole face of the room, and lifting the lower 
bench by means of wedges. This mine has the lai^est ca^ 
pacity of any in the State, and could easily turn out 300 tons 
per day ; 60 tons per day being extracted at this time. A test 
slope was also sunk upon this seam, a few hundred yards 
south of the main opening, to a depth of 280 feet, the seam 
proving precisely the same there as at the main opening. 

The outcrop of the seam is on the western side of the rail 
road, and about twenty feet above the track. 

The Company owns about three miles of outcrop along this 
seam. The difficulty of keeping the coal free from shale has, 
to some extent, impaired its value. 

Washing the coal would free it from this shale, and from 
any pyrites that might be found in it, and the cheapness with 
which the coal can be mined would render the erection of ma- 
chinery for this purpose practicable. 
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A very fair qaaUty of coke has been made from this coal, 
without washing. On the opposite side of the rail road, a 
few hundred yards south of the Newcastle mine, the Company 
has opene4 the Black Creek seam. This is reached from the 
rail road by a tram-way 1,200 feet in length ; the immediate 
approach to the seam is through a tunnel driven through the 
top rock of the seam, 100 feet in length. Gangways are turned 
north-east and south-west along the seam ; the coal is worked 
in rooms twenty-five feet in width, upon what is known as the 
pUlar and stall system ; the average thickness of the seam is 
two feet ten inches clean coal, and the "lift" averages 350 
feet, gained by this tunnel ; the dip is the same as that of the 
Newcastle seam. The seam is underlaid by soft fire clay, 
which enables it to be under cut and wedged down without 
the use of powder. The roof is fire clay, and is noted for 
the immense quantity of beautiful fern iiiipressions contained 
in it. 

This coal having a large percentage of fixed carbon', is an 
excellent blacksmithing coal; for gas making it is pronounced 
equal to Pittsburgh coal; tests made with it at the Nashville 
gas works show a yield of 4.95 cubic feet of gas per pound — 
lump coal being used. Its evaporating power is stated to be 
8.10 pounds of water to the pound of coal. The Company 
is utilizing the slack by making it into coke, which brings 
twelve cents per bushel at the mines. The mine is worked 
by convict labor, which has proved satisfactory. The output 
at present is 70 tons per day. 

Jefferson Coal Company. 

This Company started in the spring of 1874, on what is 
known as the Jefferson seam. The mine is located in S. 36, 
T. 14, B. 3, W., about } of a mile south of the rail road 
bridge across the Warrior river. It is owned and worked by 
Messrs. Myer, Morris & Co. An extensive side track has 
been put in, fine shoot erected, and an engine and pumps of 
the best kind provided. 

The mouth of the mine is about seventy-five feet below the 
track ; an inclined plan§ haa been built to the mouth, and a 



41 

slope oontinaed through the sandstone rook to the seam. The 
coal lies nearly horizontally, rising slightly to the east, It be* 
ing in the basin, and this is the only mine worked in the ba- 
sin proper, the other being upon the outcrop. 

The seam is nearly three feet thick. Operations were sus- 
pended here in September, 1875, with a view of sinking a 
shaft near the rail road in order to work to better advantage, 
as during freshets back-water from the Warrior river reached 
the mouth of the slope. While in operation, the company 
mined about 5,000 tons of coal. 

The Black Creek seam is supposed to be about sixty feet 
below this — the Warrior seam underlying the Black Greek. 

The Company owns 300 acres of land in the basin. 

Mines at Warrior Staiion. 

After crossing the Warrior river, we find ourselves on the 
northern edge of the basin. 

Mr. James T. Pierce, upon the completion of the S. & II. 
Ala. B. B. in 1872, commenced operations upon the Warrior 
seam, at a point one mile north of the Warrior station. The 
seam here dips slightly to the south, and drifts are run in all 
along the outcrop. The output has been from thirty to fifty 
tons per day up to the past summer (1875), when a side track, 
half a mile in length was put in by the rail road company, 
and eight or ten new openings made. The coal is used by 
the rail road company in their engines and is an excellent 
steam coaL *The present production is over one hundred 
tons per day, (on December 14th, one hundred and fifiy tons 
were mined and shipped). The seam varies from two to two 
and a half feet in thickness, and has a good roof; the coal is 
rather soft, but excellent for blacksmithing purposes. 

Near the station, and on the western side of the rail road, 
two other mines are located upon the same seam. Both were 
opened in 1873 — the one by Mr. O'Brien, the other hf 
Messrs. Moss and Hogan. These parties worked the mines, 
producing from twenty to thirty tons per day each, until the 
spring of 1875, when their mines were purchased by the Ala- 
bama Mining and Manufacturing Company. Extensive im- 
4 
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provements have been made by this company, a long tram 
way Built, an excellent shoot erected, Ac. The present pro- 
duction is seventy tons per day. 

Before leaving this part of the field, it may be of interest 
to notice that a short distance above where the rail road 
bridge crosses the river, coal was mined from the bed of the 
river as long ago as 1836, and carried by barges down to Mo- 
bile. Mentibn of these early operations will be found in the 
Reports of Prof. Tuomey. 



It remains now to speak of the mines along the A. & C. B. B. 
Very little has been done here, and no accurate information 
has been obtained. There are, however, mines at Clements' 
Station, GaldwelFs Station, and one other point in this vicin- 
ity. The coal is obtained by means of drifts, and is hauled 
by wagons to the rail road, where the openings are not imme- 
diately upon the road. The seam at Clements' is said to be 
two feet thick, and is a fair article for domestic use. The 
amount produced will probably not exceed 2,000 tons per an- 
num. The coal at Clements' Station is obtained from sec- 
tions 1 and 2, township 22, range 8 west, and hauled about a 
mile to the rail road. 

In the vicinity of Tuscaloosa, coal has been mined and 
used by the inhabitants for more than forty years. For an 
account of the earlier operations here, the reader is referred 
to the Beports of Prof. Tuomey. 

There are no mines here at present, that do more than 
supply the local demand. 

Upon lands belonging to the Insane Hospital, a shaft over 
sixty feet deep has recently been sunk by Messrs. Keene and 
Finley of Tuscaloosa. 

In 1873 a company was organized under the name of the 
Tuscaloosa Mining and Transportation Company, 

A large number of Welsh miners came out from Pennsyl- 
vania. Considerable prospecting was done in the vicinity of 
Hurricane croek, a tributary of the Warrior ; but the com-^ 
pany has never gone into active operation. 

Below we give an extract from a report upon these lands, 
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made by Prof. N. T. Lapton and the present State Geolc^t, 
Dr. Smith. Some of the most instructiYe of these local out- 
crops are given in the sections following : 

Section 1 is on north-east comer section 9, township 20, 
range 7, west 

Section 2 is on south-west comer section 18, township 20, 
range 7, west 

The two sections are given side by side : 
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In section I, ( 7 feet 8 inches,) there are 5 feet 3^ inches of 
clear coaL The coal from this outcrop is well known to Tus- 
caloosa to be good, as it has been carried to market there. 
The lowest stratum, 19 inches, furnishes the best coal, which 
is very firm, though so much exposed. 

In section II, there are 9 feet 8^ inches, with 6 feet 4^ 
inches of clear coal. This exposure was made by the min- 
ers, and has been worked for coaL 

The close correspondence in the succession and thickness 
of the different strata, leaves very little doubt that we have 
here two sections of the same coal seam. 

In the case of the othe^ coals whose outcrops we exam* 
ined, it was impossible to obtain the data sufficient to enable 
us to give, with absolute certainty, a section which would 
represent the succession of the different beds in a vertical di- 
rection ; with one exception, which is given in sections HE, 
and IV below ; thus, on section 27, township 20, range 7, 



west, on a small branch, tributary to Horrioane oreek, we ob- 
tained the following : 

in. 

Sandstone roof 

Coal 

Shale 

Coal 

Shale 

Coal 

Fireclay 

Three feet 2^ inches, with 3 feet ^ inch clear coal. This 
coal is also known to be of excellent quahty, as it has often 
been sent to the market in Tuscaloosa. 

On the same branch, some distance further down stream, 
and about fifty feet vertically below, is another seam, of which 
the following is a section of the outcrop : 

IV. 
Sandstone roof. 
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1 in. 




7Jin. 
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CoaL ^ 19^ in. 

Shale 1 in. 

CoaL 13 in. 

Fireclay. 



2 feet 9^ in. 



Two feet 9^ inches with 2 feet 8} inches clear coal, the 
quality of which is likewise excellent. 

Here we have undoubtedly two distinct seams of coal, sep- 
arated by about 50 feet of intervening strata — each seam 
with a good sand-stone roof. 

As the character of a seam of coal over limited areas, is in 
general, remarkably constant, sections I and II, in our opin- 
ion, represent another distinct seam, though the means for 
the absolute determination of this point was not at hand. 

Another outcrop Y, (section 19, township 20, range 7, west,) 
showed 28 inches of clear coal, without shale, and in section 1, 
township 21, range 8, west, is another exposure, YI, of about 
36 inches clear coal. Coal has been mined from both these 
outcrops, and sent to Tuscaloosa, and its good qualities have 
been sufficiently well tested. 

From the enclosures of the coal, and its quality at the two 
exposures, we consider them to be sections of the same seam. 
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the position of which is probably between the seam repre- 
sented by sections I and 11, below it, and that represented 
by m above." 

n. Geological Features of the Fields and Ohabaoteb op 

THE Coals. 

OAHABA FIELDS. 

A most accurate and thorough survey of the southern part 
of these fields was made some years ago by Mr. Joseph 
Squire, of Helena, Ala. A map embodyii^ the results of 
this survey, was drawn by Mr. Squire, and it is the basis of 
all the maps of this region now extant. We hope to publish 
this map at i^ early day. 

The extent of the country examined, its roughness, ( it be- 
ing covered by an unbroken forest,) the almost complete ab- 
sence of any accurate information concerning the field, made 
the survey extremely di£Elcult. It is, indeed, a monument of 
patient and accurate work, and Mr. Squire deserves the 
greatest credit for the manner in which he has carried it out. 
As we cannot reproduce the map here, at this time, we will 
indicate the positions of the different series of coal seams, 
with sufficient accuracy to enable the reader to lay them 
down for himself. 

Upper or MontevoiBo Ghroup. 

The seams of this group are found on the southern and 
south-eastern edge of the Oahaba field; they dip at a high 
angle, (nearly vertically,) towards the south; but there is also 
a small basin, known as the Montevallo basin, formed by sev- 
eral of the lowermost seams of this group. 

The highly inclined series begins in ^e south-west | of 
S. 19, T. 22, B. 3, west, runs in a southwesterly direction for 
about three miles to the SE. l^ot S. 2, T. 24, B. 11, E., thence 
due west for 3 miles to S. 5, then turning a little towards the 
south-west again, they disappear near Alligator creek. A 
small patch, of a still higher series, is found in sections 5 and 
6 of T. 24, B. 12, east; but these seams are too clo6& to the 
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great f anlt which cnts off [ike coal measures, to be of much 
value. 

Lotoer an Gahaba River Or<ywp, 

The seams of this group, from the lower end of the field up 
to Helena, follow in general the course of the Cahaba rivery 
i. e., north-easterly, being mostly found on the south-eastern 
side of that stream. 

A survey of this part of the fields, was made by Mr. Bich- 
ard P. Bothwell, one of the editors of the Engineering and 
Mining Journal, published in New York. The results of this 
survey were presented in a paper ^ead before a meeting of 
the American Institute of Mining Engineers, held at Easton, 
Penn., in October, 1873, and subsequently published in their 
transactions. 

This is the best account of the Alabama coal fields which 
has yet been made public ; we have, therefore, requested and 
obtained from the author, permission to reproduce it here. 



ALABAMA COAL AND IBON. 

BT BICHABD P. BOTHWELL, IC. E. 

A reference to the geological map of Alabama shows the 
coal measures of that State to form three distinct fielda The 
Coosa, or most easterly, contains about 100 square miles ; the 
Cahaba, or middle field, which is also the most southern true 
coal in the United States, contains about 230 square miles 
and the Warrior field, which contains in the State of Alabama 
some 5,000 square miles, is the southern extremiiy of the 
great carboniferous deposit, which extends through Pennsyl- 
vania, West Virginia, Kentucky, Tennessee, and Oeoi^a. 

But very little has yet been done towards developing these 
coal fields, partly owing to the absence of all commercial man- 
ufacturing enterprise in the South under slavery, and partly 
owing to the want of capital and the disturbed condition of 
the South since the war. 
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i)a]ing the past three or four years I have devoted a large 
part of my time to the examination of the coal and iron ores 
of this range, and particularly to the coal in the Warrior and 
Cahaba fields, and the iron ores which are found in such 
abundance in their vicinity. My surveys and examinations 
have been directed especially to the Cahaba field, which, from 
its geographical position as the most southern coal in the 
State, and the most accessible by water communication, count- 
ing the Alabama river as the only available stream at present, 
and on account of its presenting the greatest variety, and, I 
believe, the best quality of coal easily accessible, will un- 
doubtedly be the center of a large industry, and must, in the 
near future, become one of the principal coal producing dis- 
tricts in America. ♦ * * ♦ ♦ 
* * * No developments of any value have been 
made in the Ooosa field, beyond proving Hie fact of the e:;- 
istenceof several workable beds of coal, which were exploited 
some years ago for the supply of the blacksmiths in the vi- 
cinity. 

The Coosa river could be made navigable only by a large 
expenditure of money, building locks and dams, and the coal 
basin is not crossed by any rail road. The Selma, Bome & 
Dalton Bail Boad passes near the southern edge of this field, 
and the South and North Alabama road follows up the lime- 
stone valley, which lies between this and the Cahaba field. 

At the base of the coal measures in Alabama, as in other 
portions of this country, we find a series of hard, coarse- 
grained, heavy-bedded sandstones. They do not, however, 
resemble the conglomerate we find at the base of our anthra- 
cite coal measures, nor are they even as coarse as the sand- 
stones which lie below the West Virginia coals, on the Sewell 
mountain and the New river, but they have the same e£feet 
upon the topography of the country ; for being much harder 
than the rocks immediately containing the coal beds, they 
form a well defined ridge, running in an almost straight north- 
east and south-west line, as the western limit of the Cahaba 
field. 

The dip of these rooks does not usually exceed twelve de- 




48 

grees, and is freqaenUy less than ten. Ooflsing the field in 
the direction of the dip, (t. e., south-east,) and limiting onr 
remarks to the soathem portion of the field, where the meas- 
ures are regular and the width of the field greatest (about 
twelve miles), we note that the inclination of the measures 
increases from six to ten degrees on the western limit, to 
twelve or fifteen degrees on the Oahaba river, in the vicinity 
of the Lily Shoals, and from that to the eastern limit of tiie 
field the dip increases much more rapidly, though still with 
tolerable regularity, till along the eastern edge of the field 
the rocks are dipping from 45 to 75 degrees, or even vertical 
in a few places, the dip being constantly in a south-easterly 
direction, 'nie Oahaba coal field is limited on its southern 
and eastern sides by a fault which cuts off the coal measures, 
and brings to the surface, on a level with the highest coal 
beds of the field, Silurian rocks^ which belong fully 7,000 or 
8,000 feet below them. The vertical displacement of this 
enormous throw or fault must, therefore, be but little less than 
10,000 feet, or nearly two miles. I know of no other such 
fault in any other part of the world. 

The Silurian rocks, which have also a steep southeast dip, 
are for the most part limestones, metamorphosed by the ac- 
tion of the agents which caused this great rupture of the 
earth's crust, and cherts, which evidently have replaced lime- 
stones, and are, in many places, pseudomorphs of calc spar, 
and contain occasionally charaoteristio silurian fossils. * * 
In hardness, these rocks do not vary greatly from the softer 
sandstones, and coarse and loose pebbly conglomerates which 
here constitute the higher coal measures, and we do not, 
therefore, find any veiy marked ridge along the southern and 
eastern sides of the field as we do on the west^ and as we would 
find, were this field really a true trough-shaped basin, instead of 
being a monoclinal basin as it is. This very remarkable fea- 
ture exerts a notable influence in the economic value of the 
field. In the first place, we have here a much greater thick- 

* The Silarian rocka thus brought np to the level of the coal meosnres belong 
to the snbdiviaion known as the Knox Sandstone, probably the equivalent of 
the Oalciferons Sandstone of northern States. E. A. S. 
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ness of meascuree than eziBtB anywhere along the eastern 
[western? E. A. 8.] side, and probably in any part of the 
great Warrior field, which is a true trongh*shaped basin, with 
a very moderate inclination of the measures. The greater 
inclination of the Gahaba beds causes them to outcrop within 
a limited area, and as we have here a greater total thickness 
of measures, so we have a greater number of coal beds, and, 
• consequently, a greater variety of coals than, I believe, exists 
in any part of the Warrior or Coosa fields. 

It is true« however, that there is more coal which can be 
worked above water hvd in the Warrior field than in the Ga- 
haba, though, since in either case the hills rarely rise more 
than 160 to 200 feet above the level of the creeks, no very 
lai^e amount of coal will be obtained level free. From the 
topc^aphical features of the country, a rail road crossing the 
southern portion of the Gahaba field would be graded at a 
considerable elevation above the streams, the coal would have 
to be raised either in shafts or on planes to the level of the 
rail roads ; there would, therefore, be the less inducement for 
opening mines on the lowest water level, except, of course, 
drainage levels. The small inclination of the beds would 
make it necessary to open all the lower beds by means of ver- 
tical shafts, which would be located with reference to shipping 
facilities on the railways. The surface of the field is very 
broken, valleys being cut in every direction. It is an exceed- 
ingly difficult country in which to select the most desirable 
route for a road ; not that there are any insurmountable, or 
even very great, obstacles to the construction of a road with 
moderate grades and good alignment across the southern 
portion of the field, but, since the road should be built with 
the special object of developing the coal mining interests, it 
should run in that portion of the field where the largest beds 
and the best quality of coal is accessible at moderate depths, 
and where the regularity of the measures gives promise of 
freedom from those faults and disturbances which are so se- 
rious a drawback and source of expense in coal mining opera- 
tions. These are considerations which appear to have been 
overlooked in the location of all the Alabama rail roads. 
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The snrface of these coal fields is neariy eyerywhere cov- 
ered by a yirgm forest of yellow pine, oak, dhtestnat, and other 
valuable timber. The soil is light, and not suitable for agri- 
cultural purposes, except in the river and creek bottoms, which 
are of very limited area. ♦♦**** 

NUMBEB AND THICKNESS OP THE COAL BEDS. 

The coal measures of the Alabama fields consist of a series 
of sandstones, conglomerates and shales, among which we 
find some ten or twelve veins of workable thickness, u e., from 
two feet, (average thickness of clean coal,) upwards, besides 
a number of smaller beds, several of which are from fifteen 
to eighteen inches in thickness. These ten or twelve worka- 
ble beds are distributed in two series or groups, as we find in 
all our coal fields, notably in West Vii^inia, Ohio, and Penn- 
sylvania. The lower group contains seven or eight workable 
beds, varying in average thickness from three feet to seven 
feet of clean coal, and making an aggregate thickness of work- 
able coal in the beds thus far proved of from thirty to thirty- 
five feet, while the upper or Montevallo series, which occu- 
pies but a very small area along the eastern side of the field, 
contains some three or four workable beds, giving an aggre- 
gate thickness of about twelve feet, making the total thick- 
ness of coal in the field, in beds of workable size, at from 
forty to fifty feet. 

The enormous thickness of measures which exists between 
the lower beds of the lower series and beds in the Montevallo 
or upper group, renders the lower coals so deep as to be for- 
ever inaccessible where we have the upper beds — Whence, the 
maximum available thickness of coal as yet proved in any por- 
tion of the field will not exceed thirty to thirty-five feet; 
while, if we take the area of the Oahaba field at 230 square 
miles, the average thickness of workable coal over the entire 
field would probably scarcely attain fifteen feet ; for in a great 
part of the field along the western side, where the measures 
are nearly horizontal (5 deg. — 10 deg.) there are but two 
workable beds. This estimate, so much lower than we have 
been accustomed to see stated in reports and newspaper arti- 



61 

cles, is probably not Yeiy dififeient from the thiokness which 
the same method of estimatixig would give for any of oar 
other bitmninoas ooal fields. 

Without describing in detail the peculiarities of the differ- 
ent Teins, which would be out of place in a general paper of 
this kind^ though of very great importance in determining on 
the establishment of mines, I may say that the veins of the 
Cahaba coal field are generally free from shale partings, that 
is, they form generally a single bench of coal, and in that 
respect will be found better adapted for clean mining than 
most of the beds of the Warrior field, where some of the 
larger veins have a number of shale bands running through 
them. The thickness of the largest bed, as yet proved in the 
Cahaba field, is about nine feet, but where examined, two feet 
of these nine formed a shale band, leaving the coal in two 
divisions of about five feet six inches, and one foot six inches; 
where, unfortunately, the thick bench comes on the top, the 
probability, therefore, is, that the lower bench will, be aban- 
doned. 

Another vein, worked to some extent during the war, is rep- 
resented to have a thickness of seven feet of clean coal. The 
good qualiiy of the coal from this place is quite evident, for 
there still remain at the pit-head several hundred tons of it in 
laige lumps, which have resisted very successfully the action 
of the atmosphere for some eight years now, having been all 
that time exposed to the sun and rain of a warm climate ; 
and it is still so serviceable a fuel that many of the larmers 
send for miles to ^et it for their winter supply.* 

The accompanymg sections, one across the southern or 
widest portion of the field, the other across the basin on the 
line of the South & North Alabama Bail Boad, will give the 
general features of this field, and show the remarkable fault 
which limits the coal field on the south and east. 

* The two seams here mentioned, are the Big Seam, and the Gholson Seam, 
Thompson's Lower Mine ou the latter, being the one specially referred to. 

£. A. a 
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The South k North Alabama Bail Boad section showSi 
also^ one of those peculiar contortions in the rocks which we 
frequently find in the coal fields ; it is very well defined at this 
point, and has the effect of greatly interfering with mining 
operations, for such plications are the results of a crushing of 
the measures which makes the coal faulty and not unfre^ 
quently sulphury, even at some distance from the anticlinal 
and synclinal axes. 

In general we may remark that wherever the disturbance 
of the measures is so great as to leave the beds standing at a 
high anglQ, say 60 to 80 degrees, or vertical, we almost inva^ 
riably find the veins are subject to great irregularity, both in 
the thickness and hardness of the coal ; they are, in short, 
^'faulty," and this is as true in the anthracite as in the bitu- 
minous fields. The rolls which we find in the narrow, com- 
pressed part of the field where the South & North Alabama 
Bail Boad crosses, disappear, or at least, so diminish in im« 
portance in the southern portion of the field that they cannot 
be designated as anticlinals, for they do not divide the field 
into separate basins. On the "Four Mile Creek" section to 
which I refer, these rolls barely change the degree of the dip 
over a very limited distance from, say twenty degrees to hor- 
izontal, or nearly so. Undoubtedly they will exert . an influ- 
ence on mining operations, even though they are not of such 
magnitude as to divide the field into different troughs or syn- 
clinal basins ; their position in the field, especially in tibiat 
portion of it where the most desirable coals are accessible, 
has received much attention in examination, but to name 
these points without reference to an elaborate map would be 
• of little interest. 

The following are the workable beds proved on or near the 
line of the South A North Alabama Bail Boad. I place them 
in their order of superposition, commencing with the highest, 
the thickness being the average of clean coal where exam- 
ined: 
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*No. 



9, 


Thickness. 


.4a0iii. 


8. 


« 


.3 ft. 6 in. 


7. 


« 


.2ftOin. 


6. 


<( 


.2 ft. in. 


5. 


f( 


.2 ft. 6 in. 



No. 4. Thiokuess. . 3 ft 6 iiL 

" 3. " ..3 ft Sin. 

" 2. " ..4 ft in. 

" 1. " ..3ft. Bin. 



Aggregate thickness 28 ft. 3 in. 

It is true that at this point the measures are compressed, 
and these vejns may become thicker as we get some distance 
away from the line of the greatest disturbance, in fact, in the 
southern portion of the field, we find the beds much larger, 
there being but little disturbance there. The developments 
thus far made are not sufficient to enable us to identify the 
beds in different parts of the field, but I give an approximate 
section of the measures in the '' Four Mile Creek," as fol- 
lows: 



H v eins Montevallo Group, ag'te 12 ft. in. 

Vni vein 3 ft. 6 in. 

Vn " 7 ft. in. 

VI " 4 ft in. 



V vein,3ft6in. 
IV " 8 ft. 6 in. 
ni " 3 ft. 6 in. 
n " 4 ft. in. 
I " 4ft.0in. 



Total 50 ft. in. 

There are probably other workable beds not yet known. 
We can assume the thickness of coal in the southern portion 
of the field at 35 to 40 feet in the lower group, and about 
twelve in the upper group. 

The great fault, which limits this coal field on the east, has 
left none of the upper groups of coals, and, probably, not 

*For the sake of zeferenoe I give below the names of the Seams conespond- 
ing with the namber given by Mr. BothwelL T. H. A. 



No. 9. Helena Seam. 

8. Gonglomente, or Bearer Dam 

Sieam. 
7. Little Pittsburgh Seam 
6. MoyleSeam. 



No. 5. McGinnis' or Black Shale Sm. 
4l Back Seam. 
3. OahabaSeam. 
2. OahabaSeam. 
1. QooldSeam. 



t The names of several of the veins, corresponding to the above nnmbers, 
are given for convenience. T. H. A. 

vn vein is at Thompson's Lower Mine on the Gholson vein. 
YI vein is Gholson vein at Daly's Creek. 
V vein is the Coke vein. 
IV vein is the Big vein. 
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even the two highest veins of the lower group, on the line of 
the South & North Alabama Bail Boad. 

While our data are not sufficient to identify the several 
beds in the different parts of the field, jet the dimensions of 
the veins I have above given are from openings made mostly 
during the war, when the needs of the Confederate Govern- 
ment caused it to make extensive surveys and examinations 
of the field, (the notes of these were unfortunately destroyed 
during the latter part of the war,) and to open mines in a 
number of places. 

The fact is, therefore, fully proven that Alabama possesses 
an abundant supply of "boal in easily accessible beds of good 
workable thickness. I have made careful examinations of the 
quality of the coal of all the workable beds where it was pos- 
sible to obtain satisfactory samples for analysis. I was un- 
able in most cases to procure very large amounts of the coals, 
as would have been desirable ; for the only manner in which 
to obtain samples whose analyses will give the average qual- 
ity of the bed, is by taking a large number of freshly mined 
average specimens from the different divisions of the vein, 
and by crushing and mixing them previous to taking the sam- 
ples for analysis. In some cases it was impossible to do this, 
so that, though care was taken to get what appeared average 
pieces, it is possible the run of the bed would not equal the 
analysis I have given. As a means of comparison witti coals 
from other fields, the results will probably be satisfactory, for 
in most cases samples for analysis are taken in the same 
manner as were these, and the published results consequently 
indicate almost invariably a quality of coal superior to the 
average production of the mines. It is also essential that 
the coal be freshly mined, for OKperiments have been made 
that show that the deterioration which coal undergoes by 
even a very limited exposure to the atmosphere is quite con- 
siderable. For example : 

According to Dr. Richter the weather waste of a coal de- 
pends upon its ability to absorb oxygen, converting the hydro- 
carbons into water and carbonic acid. 

OsUNDitAN found that coal exposed for nine months to the 
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atmosphere lost fifty per cent of its valao as a faeL He 
states that the decomposition takes place in the middle of a 
heap the same as on the surface, and it reached its maximum 
about the third or fourth week ; and one-half the oxygen was 
absorbed during the first fourteen days. Ho also found that 
a coal poor in oxygen absorbs it most rapidly, and that the 
presence of moisture is an important condition. Coal which 
made, when freshly mined, a good compact coke, after eleven 
days exposure, either would not coke at all, or it made an in- 
ferior coke. For gas purposes the coal is also greatly injured 
by the loss of its volatile hydro-carbons. 

Yabbentbapp, of Brunswick, found in his experiments that 
oxidation of the coal takes place even at common tempera- 
ture, where moisture is present. Coal exposed to a tempera- 
ture of 284 degrees, Fah., for three months lost all its hydro- 
carbons, a fact which shows that the conversion of bitumin- 
ous coal into anthracite was not necessarily accompanied by 
a high tempeiature. He found, also, that the weather waste 
in some cases amounted to thirty-three per ceni, and in one 
instance the gas-yielding quality decreased forty-five per cent., 
and the heating power forty-seven per cent., while the same 
coal, imder cover, lost in the same time, but twenty-four per 
cent, for gas purposes, and twelve per cent, for fuel. 

The harder varieties of bituminous coal, such for example 
as the cannel and splint coals of Wbst Virginia, Ohio, and 
Indiana, do not appear to lose much by exposure to the at- 
mosphere, except it be in heaps of slack where the conditions 
are favorable to the generation of a high temperature. An- 
thracite appears to be still less affected by exposure, for the 
fine coal which has lain for the last twenty years in our culm 
banks, exposed to the rain, and under conditions the most 
favorable for decomposition, being mixed with shales contain- 
ing a large amount of iron pyrites which in decomposing gen- 
erate a very high temperature in the whole mass, is yet found 
to bum well, almost as well as that freshly mined, while the 
large lump coal has been used in our blast furnaces after an 
exposure of twelve years, and no perceptible difference in its 
quality could be notioe'd. It is nevertheless quite certain that 
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most varietieB of bitaminons ooal deteriorate very rapidly, 
and to an extent but little appreciated. 

These important results ^ould be borne in mind, not only 
in providing for Uie storage of coal, but also in selecting sam- 
ples for analysis. 

The following table gives the composition from some seven 
or eight different beds. (The numbers of the samples and 
the beds from which they are taken are givMi on the same 
page. T. H. A.) These analyses, made with much care, will 
be found of value and interest, and though only a part of 
those I have made, they may be taken as representing fairly 
Uie quality of the Gahaba coals : 
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The above table ahows that the Oahaba ooals are of re- 
markably fine quality, bemg chiefly distingaished for their 
dryness^ small amount of aah, and large amount of fixed car- 
bon. We note partioularly (as a subject worthy of further 
attention, and on which I desire to have the experience of 
other members) the regular increase, with but little exception, 
of the amount of moisture in the coal as we go from the lower 
to the higher veins ; it would Appear that, possibly, with a 
sufficient number of analyses of freshly mined coal, we might 
be able to determine the relative height in the series of the 
several veins of any given field, by this test alone. I believe 
it has been asserted that the quantity of oxygen in the coals 
of a given basin varies directly with the geological height of 
the vein. Unfortunately I was not enabled to apply this test, 
but it is a matter of great interest, if by careful analyses, we 
can determine the relative ages of coal beds of the same field, 
and possibly even of different fields. 

Some of the above coab make an excellent coke suitable 
for blast furnace use, and as some of them are dry burning 
coals that do not coke, they would probably work raw in the 
furnace. Judging from the analyses alone, we would be inclined 
to consider all of the Oahaba as drier burning coals than those 
of Indiana or Ohio, while in reality the opposite is the case. 
The block coals of Ohio and Indiana, so largely used in the 
fomaces of the Mahoning Valley, do not coke in burning, 
while the Oahaba coals do, though the former contain about 
three per cent, more of volatile combustible matter, and nearly 
six per cent less fixed carbon than the latter. 

It is noticeable that these Indian^, and Ohio coals, ranked 
among the best furnace fuels we have in this country, contain 
on an average two and a half to three per cent more moisture 
than the Alabama coals; in fact, the analyses would indicate 
that the Oahaba coal is a better fuel, and altogether an ex- 
ceptionally pure coal. It has been fully proved as a steam 
generator, and the coke from several of the veins was used 
very successfully in the smelting of iron for the cannon foun- 
dry of the Confederate States, at Selma, during the war. 

It may be found that it will be desirable in the case of a few 
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of the good coking seams to crush and wash the coal before 
coking, and this will be more necessary in the "Warrior field 
than in the Cahaba, the veins proved in the former containing 
more soft shale partings which, in the mining, will break up 
and can not be separated from the coal. 

The coals of the Warrior field appear also to be softer and 
more friable in general than those mined on the Cahaba. 

The property which makes one coal cake or melt in burn- 
ing, and another bum without change of form, is not to be 
determined by their composition alone, for we find coals al- 
most identical in chemical composition, as are these Cahaba 
coals, and yet one cokes weU, making a hard, compact, silvery 
coke, and anothei burns without change of form. It appears 
to me that probably in non-coking coals the carbon is in thin 
layers which are separated by exceedingly thin leaves of a 
carbon which has lost its volatile constituents. We not un- 
frequently find in the "partings" between successive layers of 
both bituminous and anthracite coal layers of charcoal — min- 
eral charcoal, if we may so call it. And again, we know that 
on heating a piece of the hardest anthracite with the most 
perfect conchoidal fracture, we can readily distinguish under 
the microscope the original bedding planes of the coal, and 
can usually even divide the piece into leaves. 

Now, where these leaves are separated by thin layers of 
what we may call oxidized coal — that is, coal which, from ex- 
posure, or other cause when being deposited, has lost a por- 
tion of its volatile constituents, bringing it to the condition of 
this mineral charcoal, it is probable the coal would not melt 
or cake in burning even where the amount of coal in the part- 
ings is so small that it would not change noticeably the com- 
position of the entire vein, while where the bed was deposited 
in a continuous manner or without these partings of non- 
coking carbon, we would have a non-coking coal. 

The Cahaba coals contain a small amount of sulphur, prin- 
cipally in the form of snlphuret of iron. 

I have determined separately the amount contained as sul- 
phate of lime, alumina, &c«, since in that condition it is not 
supposed to exercise the injurious influence in the blast fur- 
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nace which it does when occurring as solphoret of iron. The 
quantity of snlphor contained in these coals varies consider- 
ably, but the best veins are suflSciently free from it to be suit- 
able for use raw in the blast furnace where the nature of the 
coal in other respects will allow of this, and in all cases they 
are so free of sulphur as to produce coke of great purity. 

The cost of mining in the Cahaba and Warrior fields will 
vary for the different veins, according to their thickness, the 
amount of shales, interbedded in the coal, the nature of the 
roof of the vein, the location of the veins, and other condi- 
tions of a practical nature, which will require careful consid- 
eration for each particular case. For a large output the cost 
should not exceed $1.75 per ton in the rail road wagons, in- 
cluding in this, interest and wear and tear of improvements, 
but not royalties, for where the land can be bought at from 
$3.00 to $10.00 per acre, it is not necessary to count royalty 
or sinking fund for the property, the increase in the value of 
the surface much more than covering the first cost of the 
land. « ♦ « * « 

The concluding part of this paper, relating more especially 
to the iron deposits, we have omitted. T. H. A. 

Through the courtesy of Mr. Walter Crafts, of the Shelby 
Iron Company, we are enabled to give additional details de- 
rived from Mr. Bothwell's report to that company, and we 
incorporate with the same information obtained from other 
sources. 

OouJd Seam. — ^The coal occurs in a single bench ; thick- 
ness three fee£ six inches. It is soft, friable, and crumbles 
in handling, dull black in color, cokes well, is easily mined, 
but the roof is soft, and the seam irregular, often accompa- 
nied by considerable " mining." 

Mr. Bothwell's analysis is as follows : 

Specific gravity 1.30 

Moisture 1.34 

Volatile combustible matter 28.96 

Fixed carbon 60.58 

Ash 9.12 

Total 100.00 
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Solphtu- SB sulphate.. 0.09 Jq 32. total S. 

Bulphur as snlphnret of iron 0.73 ) 

Salphnr in ooke 0.21 

Cahaha Seam. — The average thickness of this seam is three 
feet; a fine coal, without shale partings. Cokes well, and is 
a good steam coal — See tables for analysis. The Wadsworth 
Seam is stated by Mr. Bothwell to be identical with the 
Cahaba. I give below an analysis of the coal from the Wads- 
worth Seam, by Mr. A. W. Kinzie, of the Eareka Iron 
Works. 

The Bmk Seam is said to contain eleven to twelve per cent 
of ash, bat is a very good coal for domestic use. 

The Shortridge Seam is omitted by Mr. Bothwell from his 
section. It is three feet six inches in thickness, without any 
shale partings, is an excellent coking coal, and will answer 
admirably for gas making. This seam lies below the Wads- 
worth seam. 

Moyle Seam. — ^A careful section of this seam shows the 
following : 

Top — Fire^day. 

Goal Oft Sin. 

Fire-clay. .. .0 ft 6 in. 

CoaL Oft Sin. 

Fire-olay 8 ft;. in. 

Analysis given in tables above. 

Oonghmeraie or Beaver Dam Seam, We have previously 
stated that this seam was extensively worked daring the war. 
The seam is from three feet, to three feet six ibches in thick- 
ness, but is quite irregular. It occurs in a single bench with 
a shale top; the quality of the coal is excellent Analysis 
has been given in tables above. 

Another analysis of this coal by Mr. Otto Wutb, of Pitts- 
burgh, Pa., shows the following compoffltion : 

Water 0.30 

Bitumen .31.36 

Fixed carbon 66.45 

Ash 2.81 

Sulphur 0.08 

Total 100.00 



Hiiena Seam. — ^Thia seam has a good hard roof with shale 
bottom. It is the first seam belonging to the upper series 
above the conglomerate. The coke made from this coal is 
only average in quality. The extreme purity of this coal 
chemically, together with its structure, warrant the assertion 
that it would probably work raw in the furnace. The analy- 
sis is found in Mr. Bothwell's tables. 

We have no more definite information of any particular in- 
terest, concerning the coals mined in the lower part of the 
Oahaba river group, than what has already been previously 
given, in our historical account, and in the reprint of Mr. 
Bothwell*s paper. 

Warrior Field. 
There seems to be but little doubt that this field is com- 
posed of several basins; for want of proper explorations^ 
however, their limits are almost entirely unknown. 

The enormous thickness of the coal bearing rocks in the 
Cahaba field, being estimated at over 5,000 feet, has no par- 
allel in the Warrior coal field. 

We have very few analyses to give of the coals from this 
basin, except of those from the Newcastle and Black Greek 
Seams, and from seams in the vicinity of Tuscaloosa. For 
several of these analyses made for the survey by Prof. N. T. 
Lupton, the reader is referred to the Report of Progress for 
1874. 

An analysis of the coal from the Newcastle or Milner Seam, 
by Dr. Otto Wuth, of Pittsburg, Pa., shows the following 
oomposition : 

Spedfio gravity 1.88 

Water 60 

Volatile matter .2a24 

Fixed carbon 69.69 

Ash 10.92 

Sulphur 64 

See further, the remarks on this seam, made above in our 
historical account. 

Of the Black creek coal, we present also an analysb made 
by Dr. William Gtesner. * 
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Black Creek Coal. 

Specific gravity 1.86 

Water 12 

Bitumen (volatile) 26.11 

Fixed carbon 71.64 

Ash 2.08 

Snlphur 10 

Per cent, of coke 78.67 

" Its physical characteristics classify it as a firm bituminous 
block coal, with cubical cleavage, dull vitreous lustre, and 
very resistive to moisture.'* 

The value of chemical analyses of coals is only compara- 
tive, their physical structure being of equal importance. We 
quote here some remarks by Mr. J. W. Foster, a well-known 
authority, illustrative of this'poini 

'*It would appear that a furnace coal, to have sufficient 
reducing power, and at the same time all the softness and 
combustibility of wood, should have from 58 to 62 per cent 
of fixed carbon, little moisture, and few impurities. There 
should be such a physical structure as to prevent the bitu- 
men from running tc^ether in the process of combustion, and 
cementing the mass. With these coals a greater quantity of 
iron, in proportion to fixed carbon, is produced, than with an- 
thracite ; the quantity of iron better, and the wear on the 
furnace much less destructive. The peculiar propeities of 
iron-making coals, are dependent, not so much on the chemi- 
cal qualities, as the physical structure, by which they are able 
to keep their form in burning.** 

^'Analysis shows the materials of which a coal is composed, 
but not how they are put together. The heating power and 
intensity depend to a great extent on the mechanical struc- 
ture." 

The following approximate section of the strata in the vicin- 
ity of the Newcastle Iron and Coal Company's mines, was 
received from Mr. Thomas Sharp, the superintendent : 

There are said to be two or three seams above the New- 
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oasUe ; but the thioknesses and distanoes apart of these we 
cannot give. 

Newcastle seam 5 ft 8 in. 

Sandstone 15 ft. in. 

Coal ft. 22 in. 

Fire-clay 3 ft in. 

Sandstone 20 ft. in. 

Coal 2 ft 6 in. 

Sandstone 26 ft in. 

Black band iron ore 1 ft 4 in. 

Sandstone 20 ft. in. 

Coal 4 ft 9 in. 

Sandstone 25 ft. in. 

Conglomerate not passed. 

The seam of black band iron ore, shown in the above sec- 
tion, is said to be of superior qnalitj, and arrangements have 
been made by the Eoreka Iroiv Company, for its use in their 
fuimace. 

in. Pboduohon— Mabebts and Mbthods of Shipment— 

AND FXTTUBE PrOSFEOTS OF THS TbADB. 

No accurate record has ever been kept of the amount of 
coal mined in this State. From various sources, we have col- 
lated the following information upon this point : 

Up to the beginning of 1874, we estimate the total produc- 
tion of the State at 450,000 tons. 

For 1874, the production was as follows: 

S. & N. B. B. transported 83,139 tons. 

S.,R&D.R.B. " 14,750 « 

Transported over A. & C. B. B., and all other pro- 
duction (estimated) 2,000 " 

Total for 1874 .49,889 " 

The production for 1875 we, of course, can not yet give ; 
but there have already been transported over the various rail 
roads, up to December I, about 65,000 tons. The total pro- 
duction of 1875 will probably show an increase over that of 
1874, of at least 50 per cent 
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The ooal is taransported by the rail roads to the markets, 
which are the prinoipal cities of Alabama, Geoi^, and Mis- 
sissippi, and on the L. <& N. B. B. as far north as NashTille, 
Tennessee. 

The L. .& N. and Great Southern R. R. Company is the 
largest consumer, using almost exclusively upon the southern 
half of the road, ooal from the Warrior fields. 

It is estimated that this company takes over 20,000 tons 
per annum of Alabama coaL 

None of the furnaces as yet use coke in the smelting of 
iron ; but the Eurdka Company are making arrangements for 
its use as a fuel. 

The rapid increase in the production and sale of coal of 
this year oyer last, shows that the future prospects of the 
trade are exceedingly favorable. 

Since Cumberland coal is only $425 per ton at Locust 
Point, we can not expect to compete in foreign markets, im- 
less we get our coal to tide-water cheaper. We can do this 
by shipping by rail to Montgomery and Selma, and thence to 
Mobile via the Alabama river. Mobile harbor has sufficient 
depth of water for coal-carrying vessels, and it has a great 
advantage over Pensacola, froin the &ct that return cargoes 
can be had to that port (Mobile). 

This relieves the coal of the burden of paying freight both 
ways. 

The writer apologizes for the fragmentary nature of this 
report; his purpose being only to collate and put in tangible 
form, notes upon the subject received from many kind friends, 
as well as those derived from printed articles. 

A general acknowledgment is here made for the generous 
responses made to the writer's requests for information. 

T. a AliDBIOH. 

The following records of borings by a diamond drill, made 
in the Warrior Coal Fields in Jefferson county, are of such 
general interest that we reprint them here : 
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[. Dbiluno at Gamp Bbanoh, ten milbs west of Bibminq- 
HAM, Jeffebson Oounty, At.abama. 

FT. IN. 

1. Surface soil and drift 4 

2. Yellow sandstone 3 

3. Olay or soapstone 6 4 

4. Arenaceous clay 5 0-18 ft 4 in. 

6. Coal. 10 

7. Olay 6-19 ft Sin. 

8. Coal 4 

9. Clay, light 4 

10. Graysandstone,hard, micaceous. . . 2 6 

11. Coarse gray sandstone, fossils 63 4 

12. Clay. 1 

13. Gray sandstone 6 

14. Arenaceous clay 4 

15. Clay 4 

16. Arenaceous clay 6 

17. Hard gray sandstone 2 

18. Clay 3 

19. Arenaceous clay, fossils, plants, etc. . 6 3 

20. Blue sandstone, hard, micaceous 4 7 

21. Variegated sandstone 6 1 

22. Arenaceous clay 4 

23. Clay, with seams of coal through it. . 3 

24. Soft blue olay, mud-vein 2 

26. Gray sandstone, micaceous 14 1 

26. Arenaceous clay * 69 6 

27. Gray sandstone, hard, micaceous — 3 6 

28. Clay or soapstone 7 

29. Gray sandstone, hard, micaceous — 16 

30. Blue slate, pyrites, combined 100 7 

31. Bippled sandstone, micaceous, tender 9 

32. Gray conglomerate 7 

33. Gray sandstone, micaceous 6 7 

34. Dark gray standstone, hard, micace- 

ous 4 a-347ft.l0in. 
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36. Coal, hard, bright, free from sul- 
phur, as shown by core 6 

36. Fire-CUiy 3 

37. Dark gray sandstone, fossils. 5 4 

38. Fine sandstone, micaceous 33 

39. Arenaceous clay, filled with fossil 

plants 4 

40. Clay and mud 5 

41. Blue clay, fossils 11 

42. Light day, fossils, ferns, etc 24 

43. Hard gray sandstone 8 

44. Coarse hard sandstone 2 0-449 ft. 2 in. 

45. Coal, (struck gas-vein, well flowing 

strong, gas on fire) 2 

46. Dark gray rippled sandstone, tender, 

micaceous 24 

47. Slate-clay sandstone, tender, mica- 

ceous 20 

48. Arenaceous clay, dark, good roof. .40' 

49. Clay, good roof 3 0-502 ft. 2in. 

50. Coal, hard, glossy black 4 

61. Fire-Clay 2 

62. Clay, fossil plants 4 

53. Coarse gray sandstone, micaceous, 

bitumen 9 

64. Dark slate, coal plants 3 

55. Sandstone, soft, fossils 1 

56. Coarse gray sandstone, micaceous. . 3 

57. Soft conglomerate 2 

58. Soft gray sandstone, bitumen, coal- 

seams through it 4 

632 2 

n. Dmlmng at Wabkiob for Coal, South & North Ala- 
bama Bail Boad, Jefferson County, Ala. 

FT. IN. 

1. Surface soil and drift 20 

2. Gray sandstone, micaceous 18 



' 3. Coarse sandstone, micaceous 28 6 

4. Dark arenaceous clay 24 6 

5. Clay or soapstone 9 0-100 ft. in. 

6. Coal 1 2 

7. Clay, dark 30 0-131ft.2iD, 

8. Cannel COAL AND Black BAND 2 4 

9. Coal 3 4 

10. Clay 4 

11. Arenaceous clay 16 0-156 ft. lOin. 

12. Coal 1 8 

13. Clay, dark 1 6 

14. Sandstone, micaceous 3 

15. Dark clay shale, coal plants. 3 0-166 ft., in. 

16. Coal, hurd and free from sulphur. . 2 2 

17. Fire-clay, light 6,10 

18. Soft micaceous rock 9 

19. Sandstone, micaceous, hard 6 

20. Arenaceous clay 61 2 

21. Dark fossil sandy clay 48 6 

22. Dark gray limestone, bitumen, hard . 10 

23. Clay 50 

24. Arenaceous day, rippled 4 

25. Gray sandstone, micaceous, compact, 

seams of 'coal 6 

26. Dark micaceous sandstone, slaty 

fracture 52 

27. Clay, coal fossils 6 

28. Hard, micaceous sandstone 87 

29. Clay or soapstone, fossil shells 8 

30. Dark sandstone, fossil shells, pearly. 4 

31. Dark clay, coal fossils 2 0-463 ft 8in. 

32. Coal, hard and bright 1 6 

33. Fire-clay 1 

84. Hard micaceous sandstone, gray.. .15 

35. Clay shale 1 0-482 ft. 2in. 

36. Coal 1 4 

37. Arenaceous clay 7 

88. Clay, coal plants 5 0-495 ft 6in. 
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39. GoAL^ splendid 2 6 

40. Olay 2 

41. Micaceoas sandstone 16 

42. Arenaceous olay 6 

43. Hard mioaceous sandstone^ gray. . . 64 6 

44. Olay or soapstone 9 

46. Gray sandy shale, micaoeoos 5 1 

600 7 



m. Dbidung at Sulphub Spbinos Ohuboh, seven iniiES 

WEST OF BiBMINGHAX, JEFFEBSON CoUMTY. 

FT. IN. 

1. Surface soU 2 

2. Dark day ....3 

3. Sandstone, gray, micaceous, hard, 

fossils. 16 

4. Arenaceous clay 3 6 

6. Arenaceous clay, fracture vertical. . 3 4 — 27 ft. 9 in. 

6. Coal, soft 3 

7. Sandstone, vertical fracture, pyrites. 6 

8. Dark limestone, vertical fracture, 

seams of spar, pyrites. 8 

9. Dark clay 26 9 

10. Olay or soapstone, pyrites. 47 

11. Sandstone, traces of lime, (bastard) 2 

12. Bastard limestone 1 

13. Gray sandstone, hard, micaceous. . . 2 

14. Gray sandstone, coal seams through 

it 1 

16. Olay pyrites, fracture vertical 3 

16. Hard dark limestone 7 

17. B!ard sandstone, micaceous 4 

18. Olay or soapstone, fossils 6 6-140 ft 2 in. 

19. OoAL,good 4 6 

20. Fire-clay 3 6 

21. Gray sandstone, hard, micaceous. . 9 8 

22. Arenaceous clay 9 6-166ftllin. 

i 
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23. C!oAL, good 1 4 

24. Fire-olay 1 6 

25. Clay, fossils 8 

26. Black limestone, YOTj hard, (bastard) 2 

27. Clay, fossils 17 3-197 ft in. 

28. Coal, and drillings of the doal 2 

29. Slate day 8 3 

30. Clay or mud, seams of coal through it 3 

31. Arenaceous clay, fossils 1 0-206 ft 3 in. 

32. Coal, and drillings 1 8 

33. aay, fossils 1 9-209 ft 8 in. 

34. Coal, and drillings, good 3 6 

35. Clay 2 

36. Coarse gray sandstone, fossils 23 0-238 ft. 2 in. 

37. Coal, sulphur balls 1 4 

38. Arenaceous day, coal plants 3 6 

39. Clay or soapstone 1 

40. Dark hard sandstone, micaceous. ..30 

41. Arenaceous clay 2 

42. Clay, coal plants 3 

43. Dark arenaceous clay 28 

44. Coarse, gray, sandstone, hard, mica- 

reous 6 

45. Arenaceous clay 17 8 

46. Clay, fossils, plants, etc 2 0-306 ft. 8 in. 

47. Coal. 3 4 

48. Arenaceous clay 1 

49. Coarse gray sandstone 3 5-313 fL 6 in. 

50. Coal mixed with clay 1 8 

51. Arenaceous clay, seams of hard 

black slate 8 

52. Coarse gray sandstone, seams of coal. 7 

53. Dark sandstone, fine, coal plants. . 4 0-334 fL 1 in. 

54. Coal 1 

55. Clay, coal plants 2 

66. Sandstone, micaceous 3 

57. Clay 20 6 

58. Coarse gray sandstone 6 
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59. Slate clay 13 0-379ft.7in. 

60. Goal, with seams of slate and sul- 

phur 10 

61. Clay, coal plants 2 

62. Ooarse gray sandstone, micaceous. . 9 

63. Conglomerate 6 8 

64. Arenaceous clay, fracture yertical. . 6 
66. Dark gray limestone 4 

66. Dark sandstone, shells 20 

67. Arenaceous clay 10 

68. Dark limestone, shells 3 

69. Clay, with seams of sand, stones, 

(broken) 15 4 

70. Dark gray sandstone, micaceous, 

hard 40 2 

71. Dark sandstone, fossil plants 12 

72. Dark limestone, hard 4 

73. Arenaceous clay 30 5 
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lY. DniLLiNa fob Coal at Mobbis Station, Jeffebson 
County, Alabama, S. & N. A. R B. 

FT. IN. 

1. Surface soil, and soft red sandstone. 5 

2. Hard, gray sandstone, micaceous. .20 

3. Dark sandstone 5 

4. Fossil clay 3 0— 33fiCfin. 

5. Coal 8 

6. Sandstone 30 

7. Sand, clay seams, coal through it. . . 17 

8. Fine sandstone, dark 12 0—92 ft 8 in. 

9. Coal, soft 2 

10. Fire-clay 1 

11. Clay, coal fossils 3 6— 99 ft 2 in. 

12. Coal, seams of sulphur 4 9 

13. Fire-clay 1 4 

14. Clay 4 
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15. Clay, hard .... 6 

16. ArenaoeonB clay, bitamen 9 9 

17. Gray conglomerate sandstone, Iiard.l6 

18. Slate 1 0-141 ft. in. 

19. Goal, mixed with slate 1 6 

20. Arenaceous clay 2 

21. Dark, fine sandstone, micaceous ... 6 

22. Gray sandstone, hard, micaceous. . 7 

23. Dark sandstone, seam of coal in it. 3 

24. Dark, rippled sandstone, micaceous. 2 

25. Gray sandstone, very hard 8 

26. Clay or mud. 1 6 

27. Coarse, gray sandstone, micaceous. 9 

28. Slate clay 33 2 

29. Clay 1 

30. Clay, mixed with black slate 8 

31. Light clay 8 

32. Black slate 6^24 ft. 4 in. 

33. Coal, very good, hard 1 6 

34. Dark clay 3 

36. Gray sandstone, dark micaceous. ..28 

36. Fine, dark sandstone 7 0-263 fL 10m. 

37. Coal, very good 4 6 

38. Clay 3 

39. Fine, gray sandstone, hard 6 2 

40. Slate clay, fossfl plants 21 1-297 ft 6 in. 

41. Coal, and drillings of coal, very good. 2 6 

42. Fire-clay 3 

43. Slate clay 7 

44. Gray sandstone, hard, micaceous. . 3 1 

45. Skteclay 17 6 

46. Gray sandstone, very hard 16 

47. Buff limestone, yery hard 3 

48. Gray sandstone, hard 2 3 

49. Slate clay 2 3 

50. Dark, hard sandstone, trace of lime. 8 

51. Gray sandstone, micaceous, hard ... 2 
6 
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52. Slateday 15 

53. Dark limestone, fossil shells 4 

54. Dark sandstone -. 5 

55. Slate clay 18 

66. Gray sandstone, hard 8 

411 11 



PARTIAL LIST OF COAL PLANTS 

From tlne^ Alabama Fields^ and Discuaaion of the Geological 
Fosittons of Several Coal Seams. 

BT PBOF. LEO. LESQUEfiEUX. 



/. List of Species of Coal Plants^ represented by the Specimens 
sent tome by Prof Eugene A. Smithy State Geologist of 
Alabama. 

1. Sphenopteris Hoeninghansi, Bi^t. Helena, Shelby oouu^ 

fy, Ala. In namerons specimens. 

2. Sphenopteris obtosiloba, Bi^t. var. Helena, Shelby coun- 

ty, Alabama. 

3. Sphenopteris trifoliata, Brgi Helena, Shelby county, 

Alabama. 

4. Sphenopteris elegans, Brgt. Helena, Shelby county, 

Alabama. 
6. Sphenopteris (Eremopteris) artemisiffifolia, Brgt Helena, 
Shelby county, Alabama. 

6. Sphenopteris (Eremopteris) flexuosa, sp. nov. Helena, 

Shelby county, Alabama. 

7. Sphenopteris (Eremopteris) cienulata, sp. nov. Helena^ 

Shelby county, Alabama. 

8. Sphenopteris (Eremopteris) dissecta, sp. nov. Helena, 

Shelby county, Alabama. 

9. Sphenopteris (Eremopteris) trichomanoides^ Brgt. Hel- 

ena, Shelby couniy, Alabama. 

10. Sphenopteris (Eremopteris) cristata? Brgt. Helena, Shel- 

by county, Alabama. 

11. Pecopteris (Aspidites) nervosa, Brgt Helena, Shelby 

county, Alabama. Numerous specimens. 
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12. Sphenopteris amcBiia, sp. noy. Helena, Shelby oonnty, 

Alabama. 

13. Sphenopteris formosa, Gatb. Helena, Shelby county, 

Alabama. Same specimen as 14. 

14 Sphenopteris Alabamensis, sp. nov. Helena,|Shelby coun- 
ty, Alabama. Two lai^e, very fine specimens. 

16. Sphenopteris (Adiantites) nervosa, Brgt. Helena, Shelby 
county, Alabama. Small specimen. 

16. Asterophyllites gracilis, Lsqx. Helena, Shelby county, 

Alabama. Good specimen. 

17. Alethopteris Halliana? Lsqx. Helena, Shelby county, 

Alabama. 

18. Lepidodendron squamiferum, sp. nov. Helena, Shelby 

county, Alabama. One very fine specimen. 

19. Ulodendron minus, L. & H. Monteyallo, Shelby county, 

Alabama. Fine Specimen. 

20. SigiUaria, undeterminable from varnish: Montevallo, 

Shelby couniy, Alabama. 

21. Stigmaria ficoides. Montevallo, Shelby county, Ala- 

bama. 

22. Lepidodendron Weltheimianum, Stemb. Montevallo, 

Shelby couniy, Alabama. With leaves, fine. 

23. Calamites approximatus, Schloth. Finley's Mine, Tus- 

caloosa, Alabama. 

24. Sphenopteris latifolia, Brgt. Finley's Mine, Tuscaloosa, 

Alabama. 

25. Neuropteris Smithii, sp. nov. Black Greek Vein. Fine 

species. 

26. Calamites Suckowii, Brgt. Warrior Vein. 

27. Staphylopterisasterioides? Lsqx. Warrior Vein. Very 

obscure specimen. 

28. Asterophyllites equisetiformis, Brgt. Warrior Vein. 

29. Whittleseya elegans, Newby. Specimens formerly sent 

without marked locality. 

30. Oydoptens? nobilis, sp. nov. One fine specimen, gray 

shale, without marked locality. 

31. Pyclopteris? reniformis, Brgt. One fine specimen, and 

one poor, without marked locality. 
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32. Nenropteris anbfaloata, sp. nov. Three or four fine speci- 
mens, gray shale, marked locality. 

34. Nenropteris biformis, sp. nov. One specimen from Ala- 

bama ; no locality given. 

35. Cordaites principalis, Gein. Three specimens from Ala- 

bama ; no locality given. 

36. Asterophyllites equisetiformis? in fmii One small speci- 

men, from Alabama. 

37. Asterophyllites equisetiformis? sterile. One poor speci- 

men ; locality doubtfol. 

38. Asterophyllited foliosas, Gera., sterile. One poor speci- 

. men ; locality doubtful. 

39. Trigonocarpus olivsdformis, L. & H. One specimen ; lo- 

cality doubtful. 

40. Bhabdocarpuscarinatus? Newby. One specimen; local- 

ity doubtful. 

41. Nenropteris Smithii, Lsqx. From Alabama. 

42. Alethopteris HelensD, sp. nov. Fine species ; many good 

specimens. Helena Vein. 

43. Alethopteris Lonchitica, Brgt. Two good specimens. 

Helena Vein. 
43*. Lycopodites carifolius, Lsqx. On same specimen as 43. 

45. Stigmaria ficoides, Brgt. Six specimens on sandstone ; 
. unknown locality. 

46. Oalamites ramosus, Bi^. One specimen. Alabama; 

(Helena Vein.) 
47.' Calamites cistii, Brgt., internal cast of. Locality un- 
known. 

48. Oalamites cannsDformis, Brgt. Locality unknown. 

49. Stembergia approximata, Brgt. Three specimens, prob- 

ably from Alabama. 

60. Bachis of ferns. Two specimens, probably from Ala- 

bama. 

61. Calamites approximatus, Brgtt One specimen from Ala- 

bama. 

62. Calamites cistii, Brgt. One specimen from Alabama. 

63. Calamites dubius, with stigmaria ficoides, and undeter- 

minable Sigillaria ; locality unknown. 



78 

54. Catamites Snckowii, Bi^. Large fine specimens in sand- 

stone. Locality unknown. 

55. Undeterminable Sigillaria. Locality unknown. 

57. Lepidodendron sexangulare? Gk>epp. Dev. 1 specimen 
sandstone. Locality unknown. 

59. Lepidodendron Weltheimianum. Stemb. 1 fine speci- 
men gray shale. Alabama. 

61 and 67. Branches of Lepidodendron, with leaves. Ala. 

62. Lepidodendron and leaves, in sandstone, yellow. Ala.? 

66. Lepidodendron leaves, very long. Four specimens, gray 
shale. Ala. 

66. Lepidodendron branches and leaves. One specimen, gray 
shale. Ala. 

68. Sigillaria monostygma. Lsqx. One specimen, gray shale. 
Alabama. 

70. Lepidodendron mai^atum. Stemb. One specimen, gray 

shale. Ala. Bare species. 

71. Lepidophloioslaricinus,Brgt.,orL.obovatus,Lsqx. Gray 

shale. Ala. Bare species. 

72. Calamites Oistii, Brgt. Gray shale. Ala. 

73. Sigillaria? decorticated and undeterminable. Large spe- 

cimen. 

74. Bhabdocarpns davatus? Stemb. Nutlet narrower, may 

be new ; from Ala., mixed with Neuropteris SmithiL 
76. Trigonocarpum Parkinsoni, Brgt Specimen flattened; 
with Neuropteris subfalcata. 

76. Trigonocarpum undeterminable. Same localiiy as No. 

74; hasN. Smithii. 

77. Trigonocarpum Noeggerathi, Brgt. Gray shale. Same 

locality as No. 75 ; has with it Alethopteris HelensB. 

78. Tseniopteris Smithii, sp. nov. A remarkable species, of 

which it would be very desirable to know the localiiy. 

Note.— la the ahoye lis^ the immb6];8 omitted yfexe of specimens £rom other 
States. £f A. 8, 
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To Pbof. Extgbne A. Smith. 

7/. Bemarha en the Oedogiodl Station marked by the apedmens 

sent to me for eocamination and representing the spedes above 

named. 

The first specimens sent to me were without labels; and, 
according to your remarks in your letter,, were mostly from 
Alabama, though mixed with specimens from other States. A 
second lot of specimens was sent from Helena, Shelby coun- 
ty, Ala. These are numerous and well preserved ; therefore 
of easy determination. 

They may give hereafter a point of comparison for fixing 
the horizons of other beds of coal. In the same lot, I had a 
few specimen's from Finley's Mine, Tuscaloosa, representing 
only two species, one of which. Catamites approadmaius, is 
presentin the whole extent of the Coal Measures, either above 
or below the Millstone Grit ; and from the Warrior Vein a 
number of specimens, also representing three species only, one, 
Staphylopteris asterioides? Lesqx., the specimen being too 
badly preserved for positive determinatiori, and the others, 
Calamites Svekotvii and AsterophyUites equisetiformis, two spe- 
cies also common in the whole thickness of the Carboniferous 
formation. Lastly, I received specimens from Montevallo, 
mostly undeterminable on account of the varnish ; but rep- 
resenting at least two characteristic species — a branch of Lepi- 
dodendron Wdtlveimianum^ and Uhdendron mintw, not found 
elsewhere in North America; and in the same box two clay 
specimens from the Black Creek Vein, representing one spe- 
cies remarkable indeed, Neuropteris Smithii. 

From this, it is clear that it would be impossible to look 
for an evidence of relation in regard to the stations of the dif- 
ferent beds of coal wherefrom these fossil plants have boon 
obtained, as none of the coal strata, except that of Helena, 
are sufSciently represented to a£ford points of comparison by 
their species. This only we have to a.cknowledge, that some 
specimens considered as yet of unknown locality, may be, by 
their determination, referred to their place of origin. As, for 
example, No. 41, Neuropteris Smithii, to the Black Creek Vein, 
like Rhalxiocarpus clavatuSy No. 74, which has also leafllets of 
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the same Nenropteria ; and No. 76, Trigonocarpum Parkinsoni^ 
from the same looaliiy as No. H2, from the presence aponboth 
specimens of the leaves of Neuropteria sul/aloata. The dis- 
tribution of fossil plants is not limited in homogeneous or 
special groups in.eaoh bed of coal of different horizons. The 
species peculiar to a locality, either stratigraphically or geo- 
graphically considered, are few and always mixed with a num- 
ber of others which may be called omnipotent, and are found, 
either in connection with a few beds related by groups, or in 
the whole thickness of the coal measures. For a determina- 
tion of comparative stations between two or more beds of 
coal, it is therefore necessary to have a good series of speci- 
mens of each bed ; for a comparison of groups, however, the 
plants of a single bed may afford sufficient evidence. 

It is for a general comparison of this kind that we may ob- 
tain data, from the specimens of the Alabama coal measures, 
especially from those of the Helena coal bed. 

The first examination of your specimens surprised me by 
this : that I recognized among them a number of forms which 
I had not seen elsewhere before, not only species, but pecu- 
liar types, differing from those with which I was well ac- 
quainted, from my continual explorations during more than 
thirty years in our North American coal fields. As these first 
specimens were not labelled, and as I found among them some 
old acquaintances from Tennessee, I did not dare to draw any 
conclusions, even supposing that you might have got speci- 
mens from Europe in your collection. The examination of 
the specimens from Helena put the matter in full evidence. 
For, in the specimens from that locality, we have in the great- 
est abundance Sphenopteris Eoeninghausi^ which characterizes 
the lowest coal measures of England, the Culm of Germany, 
whose horizon is equivalent to the Sub-carboniferous lime- 
stone of the west; the Chester in Illinois; the first and sec- 
ond Archimedes in Arkansas. Of the same age are the spe- 
cies described by Brongniart as Sphenopteris artemisifdia, 
and the new species related to this form, Eremopteria Jlexvma^ 
Eremopieria crenidata^ and Sphenopteris amoena, which, like 
the ITUdlendron minus of Montevallo, have not been found as 
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yM in tho ooal measaree above the Millstone Grit. Lower 
than this sidll, and related to speides of the Upper Devonian, 
is AdiantUes nervoma^ Brgt. ; JsterophyUites gracilis also, which 
I have first described from the Sub-conglomerate coal Arkan- 
sas, and which, more recently, has been described by Dawson 
from the Upper Deyonian, of Canada, and by Andrew from 
*the Waverly Bhale of Ohio. Other species, Alethopteris HaU 
liana, Pecopteris nervoaaf Sphenopteria trifdiaia, and 8. hiifo^ 
lia, Bigt., are generally considered species of the low carbon- 
iferous of this country. And then we have from Monteyallo, 
Lepidodendron Wdtheimia/num which ranges from the Sub- 
conglomerate coal to the middle of the Devonian ; and from 
the Warrior basin, Neuropteris SmUhii^ which finds its anal- 
ogues in European species described by Goeppert from the 
Upper Devonian. Now, add to this the number of new spe- 
cies, which, in twenty-six of which the localities are known, 
amounts to six, or nearly one-fourth, and this will give proof 
enough that the Goal Measures of Alabama are of a different 
stage from those of Tennessee, Ohio, Illinois, etc. In my 
Kentucky Report, I have remarked already upon sub-con- 
glomerate coal measures, represented generally by two thin 
beds, two feet to four feet thick, distant from twenty to two 
hundred feet from the base of the Millstone grii The coal 
of Arkansas is at the same horizon, and I do not doubt, that 
if I had been able to find there a larger amount of speci- 
mens of fossil plants, many of the species would have been 
identical with yours— one is, as was said above. 

Years ago, I examined at Lebanon, Tenn., the collection of 
Safford, where I saw many species either identical with, or 
closely allied to yours, and from the statement of this geolo- 
gist, his specimens came from under the conglomerate. 
Therefore, I believe that your coal measures are a branch in 
connection with that of North Kentucky, but especially with 
that of Tennessee. In the specimens whose localiiy is not 
marked, you have Whittleseya degans, which has never been 
found before, but in one locality, Cuyahc^a Falls, Northern 
Ohio, in a lower bed of coal, immediately above the Millstone 
Grit. 
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Cydcypteris refnifcrmiB is also of low ooaL Indeed, except 
the few omnipresent species. Galamites and their branches, 
Asterophyllites, found everywhere, all your specimens point 
out characters of species of the lowest carboniferous meas- 
ures. 

All your new species are most interesting, and as my 
draughtsman has been absent some time, and will begin work' 
again next Monday, I wish to have your specimens about six 
weeks longer, to enable me to have figures of all that is valu- 
able. You may hereafter want this work for a report, or I 
may use it in the volume of the IT. S. Coal Flora, now in pre- 
paration. Among these species, one has surprised me very 
much ; it is the superposition upon the leaves of a species of 
Lepidodendron, which I have named L. aqnamiferum^ of 
scales, round, square, and thick, though smaU, placed just at 
the base of the leaves. They are detached easily, and their 
characters are easily recognized. Nothing of this kind has 
ever been seen in Lepidodendron. 

I should also remark, that though the specimens are unde- 
termined in regard to localiiy, the frequency of Stemhergia in 
your carboniferous measures, indicates their old age. These 
stems are extremely common in the Upper Devonian coal of 
Canada ; but as yet I have never found them in the coal 
measures of the North. ♦ * » * ♦ 

My last observation is about the admirable richness of 
your coal flora, and the great value of its study to paleonto- 
logical science. Could you have some of your assistants in- 
terested in the collection of specimens, at your different coal 
veins, I am certain that your State* cabinet would become 
most interesting to study, than any of those which we have 
as yet in this country. 

Very respectfully, 

Leo Lesquebeux. 

Columbus, Ohio. 



MoDUiEa) Dbift. 

The low (Sonthern) part of Bibb connty is covered with a 
superficial deposit of rolled gravel, sand, clay, Ac, which 
hides entirely the underlying formations. The northern limit 
of the drift has been touched upon in two or three places in 
the details of Bibb county ; but as the formation has not been 
made the subject of detailed study, this notice is given at this 
point merely for the sake of completeness. 

Bibb CSounty. 

The portion of Bibb county, examined during the past sea- 
son, is the southern extremity of the Gahaba coal fields, to- 
gether with the narrow border of Silurian strata lying south 
and south-east of the 'coal fields. 

The more detailed description of the coal measures, will be 
found in the article by Mr. T. H. Aldrich. 

I propose here to give only a partial account of the Silu- 
rian rocks referred to ; for the reason that the work which I 
had planned for the summer, was particularly the examina- 
tion of the limonite or brown iron ore bearing belt, of this, 
And the counties lying north-east of it. The time has not 
been sufficient for a thorough examination of the whole Silu- 
rian belt. 

The geological formations in this area, so far as they have 
been identified, are the following: 

1. Galciferous or Enox Sandstone. 

3. Ghazy. 

4. Trenton. 

UPPBB siLUiiiAN.-— 6. Niagara. 

^ ««^*™««.^™ i 6. Sub-Garboniferous. 
OABBOOTEiSBOUS. | 7^ q^^ Measures. 

8. Modified Drift 

1. Galcifebous OB Ekox Sandstone. 
I have noticed this rock only in one locality, viz : On 
Six Mile creek, in or near Section 36, Township 24,Bange 10, 
east. 
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The following is a section of the rook there exposed ; be- 
ginning below : 

1. Shales, greenish ; weathering buff 5 feet. 

2. Heavy bedded yellowish sandstone 10 " 

3. Greenish shales, breaking easily into small 

fragments .- 4 " 

4u Yellowish sandstone 2 " 

5. Shaly sandstone 8 inches. 

6. Bine shaly limestone, with seams of cal- 

cite, and showing a twisted or contorted 
texture : 3 feet 

7. Yellowish shales, alternating with beds of 

sandstone ; thickness not known. 

These beds are exposed in the bed di the creek where the 
weathering away and removal of the softer shales, ledges of 
the harder sandstone are left forming a series of natural 
dams. The strike of the rocks here is north-east and the dip 
south-east about 45 deg. The creek at this place flows north- 
west, so that the ledges of hard sandstone cross it at right 
angles. Although this formation has not been particularly 
identified elsewhere in Bibb county, there is no reason t^ 
doubt that it is to be found lining the north-west edge of the 
belt of shales next to be described. 

From the character of the rock — ^hard sandstones, alternat- 
ing with shales — ^it is found forming sharp ridges, which are, 
however, not very high. 

In Bibb county, I have not noticed any fossils, or useful 
minerals in this horizon. 

2 (a). Quebec, ob Enox Shale. 

Next in order above, and scarcely to be separated from the 
sandstone by any sharp line of demarcation, are the shales. 
The general character of these rocks has been given above in 
the General Geological Outline. 

In Tuomey's Second Beport the shales of this age are re- 
ferred to on page 79. I give his remarks in full: "From 
Pratt's Ferry, a series of grayish red slates may be traced 
across the country to the Ooosa. This forms the substratum 
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of a very remarkable boU, which differs materially from the 
soil of the clay slates of the primary rocks. The slates are 
inter-stratified with beds of limestone, the disintegration of 
which must have produced a decided effect upon the soils of 
this region." 

The most southerly exposure of these shales noticed by 
me, was about five or six miles from GenterviUe, on the Mon- 
tevallo road. From this place they trend in a north-eastern 
direction, and are seen again near the Shelby couniy line in 
S. 21, T. 24, B. 11, E., a mile or two west of the house of 
Ool. J. Newton Smith. At this place the reddish brown and 
buff-colored shales alternate with limestones, sometimes shaly, 
and sometimes tolerably pure. Beyond this, into Shelby Co., 
the same belt may be fa-aced, and at Montevallo it is seen in 
its best development. 

The disintegration of the shale gives a clayey soil which is 
quite productive, but liable to suffer from dry weather. The 
interpolated beds of limestone add to the strength of the 
soiL 

Of useful minerals, I have noticed none in Bibb county at 
this horiizon, though in other counties small beds of limonite 
or brown iron ore are located here. 

The limestones, especially the purer varieties, have been 
used in the manufacture of lime. 

2 (&). Quebec, ob Enox Dolomtte. 

From an economical point of view, this is by far the most 
important of the formations under consideration in Bibb Co., 
for it holds the banks of limonite or brown iron ore from 
which the blast furnace at Brierfield, and the bloomaries or 
Catalan forges of the past have been supplied. 

This is the most extensive limestone formation, not only of 
this county, but probably also of the State. 

The characteristic rock is a gray or whitish dolomite or 
magnesian carbonate of lime. In some places the dolomite 
is quite crystalline and pure, but oftener it is impregnated 
with siliceous matter. Occasionally it contains a sandy im- 
purity which, upon the weathering away of the rock, becomes 
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quite prominent. The siliceoas matter, however, is found in 
the dolomite usndllj in concretionary masses, and the chert^ 
as it is called, forms the angular flinty gravel which covers the 
ridges of this formation. Owing to the prevalence of siliceous 
matter in the rock, it forms ridges rather than valleys, and 
the chert which covers idxe hillside is quite characteristic. 
The presence of minute rhombohedral cavities in the chert, 
(from the removal by decomposition of small rhombohedral 
crystals of dolomite,) is a common character by which it may 
be diBtinguished from the chert of other formations. This 
character was first pointed out by Prof. James M. Saffbrd of 
Tennessee. The concretionary character of most of the chert 
has also been shown by Prof. F. H. Bradley, to be a distin- 
guishing mark. 

Other varieties of limestone, dark blue, argillaceous, &c., 
occur occasionally in this formation, but the great mass of it 
is made up of the cheriy dolomite above described. In Bibb 
county it is found, in the localities examined, in two belts. 
The first belt lies adjacent to the lower part of the Gahaba 
coal fields, from which it is separated by a fault. The second 
belt is found some 2 to 4 miles southeast of the first, with strata 
of the chazy, calciferous sandstone, and Quebec shales inter- 
vening. 

Useful MaiericHs^ &c. 

Limestone. — Some of the purer strata have been used in 
lime burning, but usually the amount of siliceous matter in 
the dolomite renders it unfit for lime burning as well as for 
fluxing, an unfortunate circumstance, since the great mass of 
the limonites of this State, and northward, occurs ib this par- 
ticular formation. 

Ibon Ores. — ^In the areas covered by the Quebec or Enox 
Dolomite, are found the most important banks of limonite or 
brown iron ore. The general considerations concerning this 
ore will be found above in the General Outline. I shall here 
give only tke particulars of its occurrence, so far as I have ex- 
amined it, in Bibb county. 

Of the limonites found in the first belt of Dolomite men- 
tioned above, the banks in S. 13, T. 24, B. 10, E., lie nearest 
to the coal fields. These banks are the property of the Ash- 
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by Iron Company. As stated before, they are adjacent to the 
coal measures, and it is extremely difficult to determine ex- 
actly where the line of demarcation between the two forma- 
tions lies. Near the most westerly of these banks, a capping 
of ferruginous sandstone, and sometimes of a ferruginous 
conglomerate, exactly similar in appearance to the ferruginous 
sandstones which are so characteristic of many of the hills of 
the Drift, is found covering the summit of hills of Carbonif- 
erous sandstone. Here, though the hills are mainly the sand- 
stone, there is a superficial coyering of pebbles and ferrugin- 
ous rock, which I am inclined to believe is of much later 
date. At any rate, on one of the hills which has this capping 
of a ferruginous sandstone or conglomerate, too siliceous to 
be of value as an ore of iron, an improvement in the quality 
of the ore may easily be noticed as one descends the hill, and 
about half-way down it has beeir regularly worked. At this 
point, the surface ore has frequently grains of sand, and in 
some cases quartz pebbles enclosed in it; but by excavating 
a few feet, very excellent qualities of limonite, fibrous, ocheous, 
and compact, (liver ore) are brought to light. This locality, 
for convenience, may be called No. 1. The old Brighthope 
^ bloomary on the Little Cahaba, a few miles distant, was sup- 
plied in part with ore from this bank. 

The analysis of an average sample^ selected by myself from 
this bank, is given below. Mr. J. Blodgett Britton of Phila- 
delphia is the analyst. 

Bank No. i. Lirribnite. Average Sample. 

Sesquioxide of Iron 79.98=56.10 Metalic Iron 

Insoluble siliceous matter, (white 

sand) 6.04 

Water 10.49 

Sulphur I None. 

Phosphoric Acid 1.01=- 0.45 Phosphorus. 

Alumina 1.43 

Lime..' 07 

Magnesia trace. 

Oxide of Manganese 92 

Undetermined matter, and loss . . .11 

Total 100.00 ' 
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An analysis of the compact, liver brown variety, from this 
place, gave me the following composition in 100 parts : 

Compact brown iron ore, breaking with smooth conchoidal 
fracture; color of ore, liver brown; of streak, yellowish 
brown; qoite brittle. Locality, Bank No. 1, Bibb county. 

Combined Water 7.41 

Siliceous matter 3.06 

Ferric Oxide. 82.84-67.91 Metalliclron 

Alumina 0.85 

Oxide Manganese 0.95 

Lime 1.02 

Magnesia 0.19 

Phosphoric Acid 0.56« 0.24 Phosphorus . 

Sulphur 0.45 

Loss 8.18 

Total * 100.00 

100 Iron contains 0.41 Phosphorus. 

The Brighthope Bloomary above referred to was also partly 
supplied with ore from several other pits close to No. 1. 

One of these pits. No. 2, is in the valley at the foot of the 
hill on which No. 1 is located. The ore here presents the 
same varieties as that from No. 1, and an average sample col- ' 
lected by me, and analyzed by Mr. Britton, shows the follow- 
ing composition in 100 parts : 

Bank No. 2. Limoniie. Average Sample. 

Pure metallic iron 51.96 

Oxyg6n with the iron 21.14 

Water 12.44 

Insoluble siliceous matter (white sand) 7 . 84 

Sulphur None. 

Phosphoric .acid 1.35-0 58 Phosphorup. 

Alumina 1 .47 

Lime 11 

Magnesia 12 

Oxide of manganese 8.86 

Oxide of cobalt Trace 

Undetermined matter and loss 21 

Total 100.00 
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A lai^e mass of ore, showing some six to eight feet cube 
above ground, is exposed in place at one of the pits. How 
much below the ground this mass extends, is not known. 

Higher up, on the side of another hill, are other banks 
from which ore has likewise been abstracted for the bloom- 
ary. An average aampile of the several varieties found here. 
No. 3, and analyzed by Mr. Britton, gives the following com- 
position in 100 parts : 

Bank No. 3. Limoniie. Average Samjile. 

Pure metallic iron 56 .05 

Oxygen with the iron 23.58 

Water 12.72 

Insoluble siliceous matter (white sand) 6.61 

Sulphur None. 

Phosphoric acid 1.30-.67 Phosphorus. 

Alumina 1.36 

lime .06 

Magnesia 10 

Oxide of manganese 11 

Undetermined matter and loss 11 

Total 100.00 

The area here over which the ore is exposed, is about 
three-fourths of a mile square, and the quantity of the ore 
which these banks may afford in the future, is doubtless very 
great. The proximity of the banks to seams of workable 
coal of good quality (about 1^ miles distant in a straight line) 
must also be noticed. 

The rugged nature of the hills, however, will probably 
make the work of transporting the coal an item of some ex- 
pense. In Mr. Aldrich's report, the seam known as the Ohcl^ 
son Vein, is the nearest to the ore banks. Upon this, an 
opening was made and worked during the war, in section 10, 
township 24, range 10, east. 

The seam is said to be six to seven feet in tiiickness, but 
the opening was filled with water at the time of my visit, so 
7 
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that I cannot give the thickness except from report. Many 
tons of the coal have been lying exposed for eleven years, yet 
the lumps are coherent, and bam well now. It is said to be 
a non-coking coaL 

A short distance from the ore banks just described, in a 
ridge composed of chert of the Quebec or Enox Dolomite, is 
a deposit of pipe ore, the extent of which is, as yet, not 
known, since only the outcroppings of it have been exam- 
ined. This ore differs materially from those mentioned 
above. It occurs in stalactitic, botryoidal masses; outer 
surface brown, giving cherry red powder ; mass of the ore 
reddish brown^ affording a dark red powder. 

My analysis of this ore shows the following composition in 
100 parts: 

Pipe Ore^ from Aahby Iron Compantfa Land^ Bibb Co.^ AJa. 
Specific gravity , 3.78 

Combined water 8.64 

Siliceous matter 2.34 

Ferric oxide 87. 49-61.27 Metallic iron. 

Alumina 0.27 

Oxide manganese 0.12 

Lime 0.82 

Magnesia. 0.38 

Phosphoric acid Trace. 

Sulphur 0.48 



100.39 

If found in sufficient quantities this ore will one day be 
valuable. 

In the immediate neighborhood of these banks are several 
sites on the banks of a small stream, well suited for the erec- 
tion of a blast furnace. As yet, none of the limestone of the 
formation holding the ore, has been found fit for use as a flux ; 
but a short distance, half a mile at furthest, from the banks, 
the belt of chazy limestone, next to be described, holds some 
beds of very pure limestone. So, also, some of the calcareous 
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layers of the Quebec Shale, have afforded very good lime- 
stones for this purpose. 

About one and a half miles south-east of these ore banks, 
on the eastern edge of the same Dolomite belt, section 19, 
township 24, range 11, east, is the Owen Bank, also the prop- 
erty of the Ashley Iron Company. The ore here is limonite, 
and it covers a considerable area. As yet, no explorations of 
the ore have been made, and the quality of the ore is known 
only from surfatse specimens. Most of the pieces are hollow, 
the cavities being filled usually with yellow ochre, though 
sometimes with a yellow sand. 

Concerning the ores (except the Pipe Ore,) from the above- 
named localities, and also from Dr. Starr's, (see below), Mr. 
Britton, who has kindly made the analyses for the survey, 
writes : " The minerals appear to belong to the same class 
precisely, and for iron making are unquestionably most valu- 
able. They contain too much phosphorus for " Bessemer '* 
metal, but not so for ordinary foundry iron and commercial 
bar and rails." 

It is usually stated that a pig iron fit for use in making 
Bessemer steel, must contain not more than 0.10 per cent, of 
phosphorus in the ore. Now, ores of this degree of purity, as 
regards phosphorus, are comparatively rare, only three or 
four localities in Alabama affording them. 

It is, therefore, with pleasure that I give the following ex- 
tract from the pages of a recent number of the Engineering 
and Mining Journal, written by Prof. B. W. Baymond, U. S. 
Commissioner of Mining Statistics : 

"Phosphorous Steel. The Motay Patents. 

"In May, 1874, letters patent of the United States were 
granted for the manufacture of Phosphorus Steel, to Edward 
Stern of New York, as assignee of the entire right of C. M. 
T. DuMoTAY, the invefttor, who resides in Paris, France. This 
new manufacture, which substitutes phosphorus for carbon, 
as the agent for steelifying iron, will enable steel-makers to 
substitute the cheap and abundant phosphoric irons of the 
country for the comparatively rare and costiy non-phosphoric 
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irons, which heretofore have been deemed the only material 
from which good steel could be made. 

Like all patented inventions which advance any important 
art, a step forward, Mr. Stern's right to his patent for this 
invention has been contested by other claimants, which is 
somewhat remarkable, considering the vigorous investigation 
into the history of the art, by the scientific corps of the Pat- 
ent OflSce, which, it is well known, is always made before a 
patent is granted. But interferences were declared between 
those who filed the conflicting claims stnd Mr. du Motay, and 
in every case, priority of invention has been awarded to him. 
The last of these cases was decided on the 8th day of the 
present month (Dec. 1875). 

"This Important patent having thus successfully run the 
gnantlet of conflicting claimants, its trial, or probationary pe- 
riod, may fairly be considered to have terminated ; and it may 
now be regarded as having entered upon the term of estab- 
lished and conceded validity, which all patents for new and 
important inventions attain, sooner or later, and those who 
have taken licenses under it, may rest with confidence upon 
their title, and safely proceed to construct their plant, which, 
fortunately, is inexpensive, as compared with that for making 
the Bessemer or crucible steels, and, therefore, is adapted for 
use by the small iron works with limited capital, as weU as by 
larger and wealthier establishments." 

It is impossible as yet to foresee the extent of the revolu- 
tion likely to be caused by the introduction of this process, 
in the manufacture of steel in this country. 

Adjoining the Owen tract, mentioned a few paragraphs 
above, on the land of Mr. Wallace, is also a very considerable 
show of surface specimens of limonite, of the same character 
with those last described. 

Both these localities are immediately adjacent to the belt 
of chazy limestone which will afford good material for fluxing. 

Of other limonite banks, in this western belt of Dolomite, 
I may mention the following : 

In 8. 26, T. 24, R. 10, E., on Mr. Hansberger's land, the 
limonite is dark bluish, probably from manganese. Many spe- 
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cimens are botryoidal and ooyered with a blaok glaze ; others 
colanmar, with radiating fibrous texture. Near this place, the 
worn pebbles of the drift oover the hill tops, and many frag- 
ments of ferruginous sandstone, apparently also belonging to 
the drift, may be noticed. On the land of Dr. Starr, same 
section and about half a mile distant, is a large exposure of 
limonite, fibrous, and compact yarieties. The rounded peb- 
bles, ferruginous sandstone, and ferruginous conglomerate 
(pebbles cemented togother by brown iron ore) of the drift, 
coyer the ground here ; and the ferruginous sandstone, like 
that of the drift, is one extreme of a series of ferruginous 
rocks, of which pure, fibrous, and compact limonite, with little 
or no admixture of sand grains, is the other. If the pebbles, 
conglomerate, ferruginous sandstone, and limonites do not be- 
long to the same period, it is difficult to draw any line be- 
tween the ferruginous sandstones on the one hand, and the 
iron ores on the other. It will be remembered that the same 
transition was noticed aboye, at one of the banks of the Ash- 
by Iron Company. 

An analysis by Mr. Britton of a sample of the ore from Dr. 
Starr's, shows the following composition in 100 parts ; 

Imumitefrom Dr. Starr's. Average Sample. 

Pure Metallic Iron 50.07 

Oxygen with .the Iron 21 .08 

Water 10.49 

Insoluble siliceous matter, (white 

sand) U.ll 

Sulphur None. 

Phosphoric Acid. 80==. 35 Phosphorus. 

Alumina 2.65 

lime 11 

Magnesia 07 

Oxide of Manganese 41 

Undetermined matter, and loss ... .21 

Total 100.00 

In S. 34, T. 24, R. 10, E., on Mr. Cottingham's land, is also 
an occurrence of limonite showing the same yarieties as that 
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at Dr. Starr'a These two banks are probably identical, as 
they lie adjacent to each other. They are both cootigaons to 
the chazy belt, and hence, in reach of good limestone. 

At Mr. Joe Lightsey's, two miles north of Blake's Ferry, 
on the^Cahaba, I am informed, there is another limonitebank. 
So, also, below Pratt's Ferry, at Mr. Williamson Jones'. 
These two localities I have not yet visited ; but get my in* 
formation from Col. J. Newton Smith. 

Still further south-west there is a good deal of limonite on 
Mr. Bottenberry's land, but this belongs, I believe, to the 
sub-carboniferous formation. 

Upon the eastern Dolomite belt, are several extensive de- 
posits of iron ore, the best known of which are the Brierfield 
banks in S. 22, T. 24, B. 11, E., that on Col. J. Newton Smith's 
land in same section, and that on Mr. J. Allen's land, section 
21, same township and range. The quality of the ore from 
these banks is well known, for the Brierfield furnace has got- 
ten its supplies from them. Of the extent of these deposits 
I can say very little, having never gone carefully over them ; 
yet the superficial distribution of the ore over nearly two land 
sections would argue a very considerable quantity. 

South'pwest of this deposit, on Mrs. Carter's land, in S. 31, 
T. 24, B. 11, E., on Six Mile creek, is another deposit which 
I have never visited ; but derive my information concerning 
it from Col. Smith. 

Any one familiar with the Dolomite belts of Bibb, Shelby, 
Talladega, Calhoun, and Cherokee counties, will appreciate 
the difficulty of giving all the localities where limonite is 
found. Only the more extensive beds can be ennmerated» 
and even of these, there will probably be found in the sequel 
many omissions. I hope, however, to fiU up these omissions 
at some future time. 

All the beds of ordinary limonite described above, 
occur in clay usually red or yellowish-red, with sometimes 
white streaks. The ore lies without any apparent regularity, 
in larger or smaller lumps in the clay. The concretionary 
origin of the limonite is apparent on most of the fragments. 
I shall not at this place discuss the mode of origin, or geologi- 
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cal age of fhese ores, farther than to mention one fact, which 
has come under my observation : Near OoL Smith's I found 
a specimen of limonite, a pseudomorph after pyrite, with good 
crystals, and such specimens are not altogether uncommon. 

The Iron Industry in Bibb County. 

So far as I know, the manufacture of iron from its ores in 
Bibb county, prior to 1862, was by means of the Catalan 
Forge. Of these, may be mentioned. Smith's or Brighthope 
Bloomary, Camp's, and perhaps one or two others. 

In 1862, the Brierfield Blast Furnace was started with 
C. C. Huckaby, President, and J. Newton Smith, Superin- 
tendent ; other members of the company were G. Huckaby, 
Oreene S. Wilson, and J. D. Nance. Under this manage- 
ment it continued until 1864, when it was sold to the Confed- 
erate States Goyernment. Ai^ the close of the war it was 
confiscated by the United States, and sold by that Qovern- 
ment, in 1866, to Frank S. Lyon, of Demopolis. Under the 
superintendence of Gten. J. Gorgas, the furnace was run by 
Mr. Lyon for two years, and then leased to T. S. Alviss <& Co., 
under whom it continued until the autumn of 1874, when op- 
erations were suspended. 

A rolling mill was also worked during the war, and per- 
haps before that time, at Brierfield ; but I have not been able 
to collect any information concerning it or its management. 

Otheb Minerals. — i. Barite, or heavy spar, is of frequent 
occurrence in the Quebec Dolomite. Maguire's Shoal on the 
Little Cahaba, and the ''Sinks" on Six Mile creek, may be 
mentioned as localities, but barite is found in veins, in many 
other places. 

2. Caldte and Dolomite are often found crystalized in veins 
in the rocks of this formation. 

3, Quartz.-^Aa was stated above, the dolomite of this for- 
mation is characterized by the presence of a very consider- 
able mixture of siliceous matter. Besides the concretionary 
chert so universally found in it, cavities and fissures are fre- 
quently lined with quartz crystals. 

Springs. — ^Throughout the area covered by the Quebec 
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Dolomite, large, freely-flowing springs are abundant. One of 
the finest noticed in Bibb county is at the residence of Col. J. 
Newton Smith. From this spring flows a lai^e body of water, 
sufficient to make a considerable creek. The so-called "lime 
sinks," are also characteristic of this formation. 

Six Mile creek, in section 26, township 24, range 10, east, 
flows under a bluff of compact gray and blue limestone or 
dolomite, and comes to the light again after an underground 
passage of about a quarter of a mile. Funnel shaped depresr 
sions of the ground are also frequent throughout this area, 
marking the spots where subterranean caverns haye been 
formed, into which the superincumbent earth has fallen. 
These features are not, of course, confined to the Quebec 
Dolomite, but they occur in other limestone formations, nota- 
bly ia this State, the sub-carboniferous. 

3. dsAZT. 

The equivalents of this sub-division, are the Chazy strata 
of the New York Reports, (whence the name,) and the " Mor 
durea** Limestone of Prof. Safford, of Tennessee. 

Loocilities, — ^A belt of this limestone lies between the west- 
em Dolomite belt and the Galciferous or Knox Sandstone. 
It is also found at Pratt's Ferry on the Gahaba. That there 
are many other occurrences of it in Bibb county, other than 
those specially to be described below, there can be little 
doubt. 

Kinds of Bock. — The most characteristic rock is a blue 
limestone, often argillaceous, containing locally, immense 
numbers of the peculiar fossil Madurea Magna. Other strata 
of .the limestone are thin-bedded and flaggy, breaking up 
easily into regular blocks, with smooth faces. Frequently, 
beds are encountered which are made up almost exclusively 
of the fragments of crinoidal stems, with frequent impressions 
of orthocerata sometimes as much as eighteen inches long, 
and the shells of small brachipods. This limestone, though 
so full of fossils, will not always yield them to the hammer, 
and a fresh fracture generally exposes only the crystalline 
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faoes of tho limestone. Upon weathered surfaces, however, 
the fossils are frequently brought into relief. 

A compact blue limestone, almost pure, with no traces of 
fossils, has from its position, been referred to this subnlivision, 
though it may belong to the next higher group. The all- 
iaceous, and flaggy limestones, are very often fetid and bitu- 
minoua 

A section of the rocks of this period may be seen in passing 
from Pratt's Ferry, south-east, towards Mr. Cottingham's and 
beyond. I am unable to give the thickness of Hie several 
strata, which are exposed to the extent of about one mile, 
going across the strike. 

Beginning at the ferry, we find the following section in 
ascending order : 

1. Blue compact limestone, with Madurea magna; the 
rock is full of the impressions of these shells ; but owing to 
its compactness they cannot be gotten out According to the 
angle made between the shell and the weathered surface of 
the limestone, the shape of the impression varies. When the 
upper flat surface of the shell and the surface of the lime- 
stone coincide, the spiral whorls of the shell are brought out 
very plainly. When, however, the shell Hes at an angle to the 
weathered surface, oval, crescent shaped, and semi-circular 
figures are brought out. 

2. A crystalline limestone, full of impressions of ortho- 
cerata, sometimes eighteen inches long. The mass of the 
limestone appears to be made up of fragments of crinoidal 
stems and small brachiopod shells. These show only upon 
the weathered surfaces of the limestone. A fractured sur- 
face of the stone shows only crystalline facets. 

3. Grayish shales, or calcareous shales. 

4. Smooth-faced, shaly limestone, breaking up easily into 
regular rhomboidal blocks. 

6. Grayish limestone in valley. (Hills covered with drift 
pebbles.) 

6. Smooth, slaty, or shaly limestone nearly vertical, hav- 
ing a very strong bituminous smell. The latter rock is ex- 
posed very well in and near the road by Mr. Cottingham's, in 
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section 34, township 24^ range 10, east, whilst the ferry is in 
section 33, of same township. 

The areas underlaid by the shaly, flaggy, block limestone, 
are covered with a growth of red cedar. 

In section 35 or 36, same township, the dark gray bitumin*^ 
ons limestone is noticed again, with shaly, smooth-breaking 
layers. Between this and the exposure of calciferous sand- 
stone on Six Mile creek, (described a few pages above,) the 
limestone is found only in the depressions, the hill tops and 
sides being covered with pebbles. Across Six Mile creek, in 
section 25, township 24, range 10, east, the same fla^y lime- 
stone may be traced, and in section 19, township 24, range 11, 
east, there is a very extensive outcrop of Madurea-bearing 
beds. Incredible numbers of these fossils are here found, 
portions of the limestone being almost entirely made up of 
them. At this locality they are very easily separated from 
the rock, and specimens six and seven inches in diameter, are 
not uncommon. The interior of the shells is frequentiy crys- 
tallized calcite. In the limestone of this formation, especially 
the more massive varieties, a peculiarity in the weathering is 
noticeable. Where large, solid rounded masses project above 
the ground, the weathered surfaces are often marked with 
ridges and furrows radiating from a central elevated point, 
" as if the fingers had been drawn over it when soft." These 
ridges show as Prof. Tuomey su^ests, that the structure of 
the rock is not homogenous, and, in the denudation, the 
harder, more siliceous streaks have been left in relief by the 
wearing away of the softer portions. I have noticed this 
peculiar appearance oftener upon the limestone of this period 
than upon any other, though, of course, similar conditions 
would cause it to show upon limestone of any age. 

Useful Rocks and Minerals, — Many of the limestone layers 
are pure enough for making lime ; some of them are almost 
pure carbonate of lime. 

In two or three of the localities mentioned above, very 
good flags can be obtained, as the rock splits up very 
smoothly and evenly. 
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Many of the ontcrops would famish good building ma- 
terial. 

Of minerals, oodcite is that which has been most frequently 
noticed in veins, and filling cavities in the chazy limestone. 

4. Trenton. 

About throe miles north of Centerville, in S. 11, T. 23. R 9, 
E., a bed of limestone is found, sparry, buff-colored, and made 
up of. fossil remains of brachiopods, orthocerata, &c., and 
which belongs to this group. The fossils are easily detached, 
beautifully preserved, and this locality is therefore one of great 
interest. This bed I have seen at one point only, though there 
is little reason to doubt that it may be traced some distance 
towards the north-east. 

I am indebted to the kindness of Prof. A. H. Worthen, 
State Geologist of Illiuois, for the determination of the geo- 
logical position of this limestone. 

6. NUGABA. 

In section 11, mentioned in the preceding paragraph, an 
occurrence of the fossiliferous red hematite of the Clinton 
subdivision of the Niagara group was noticed, in close prox- 
imity to the Trenton limestone abone described. The fact 
that the belt of red ore of the Bed Mountain group of Prof. 
Tuomey showed outcroppings in Bibb county, has been known 
for some years, and this is the most southern poiut where I 
have seen it. Of its occurrence further north-east in the 
county, I know nothing as yet from personal observation. 
The ore is found on land belonging to Mr. Mcllvain of Cen- 
terville. 

6. Sub-Cabbonifebous. 

This formation in Tennessee has been subdivided into the 
SUioeoua Ghroup below, and the MourUain Limestone above it 
This division is here retained. 

Wherever I have seen it in Middle Alabama, this formation 
is represented principally in the Siliceous group, though sev- 
eral occurrences of shaly limestone, with fossUs of the upper 
group, will be noticed further on, in Shelby county. 
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In Bibb oonnty, I haye as yet to record onlj rocks of the 
lower or Siliceous group^ and these only in one locality. 

Five or six miles north-east of Centreville, in 8. 6, T. 23, 
B. 10, E., a ridge of chert may be traced for some distance. 
The sides of this ridge are covered with angular fragments of 
chert, full of the impressions of crinoidal buttons, and of 
brachiopods. On the flauks of the ridge are also seen many 
masses of limonite, some of which give promise of being good 
ore, whilst the greater part appears to be too much contami- 
nated with cherty matter to be of much value. This seems 
to be the case with most of the limonite found in connection 
with the Siliceous sub-group. The chert is sometimes'^quite 
hard and compact; but again, it has decomposed into a white 
powder, filling cavities in the limonite. This siliceous powder 
is easily distinguished from " chalk," (the name usually given 
to it,) by its sharp, gritty feel, when rubbed between the fin- 
gers: 

7. Coal Measures. 

Mr. Aldrich*s paper will give all the information available 
concerning the Cahaba fields, so that any details of the oc- 
currence of coal seams in Bibb are unnecessary. 

8. MoDiFTED Drift. 

It has already, in several places above, been intimated that 
the pebbles, sands, conglomerates, &c., of the Modified Drift 
are occasionally found covering the hill-tops of some of the 
Silurian areas described. As we go south and south-east, the 
Silurian and other formations are soon lost under a deep cov- 
ering of the Modified Drift, which has not, as yet, been 
particularly studied. 



Shelby County. 

General Outline of the Geology of Shelby County. 

A general idea of the geological relations of this county 
can, perhaps, best be given by taking the two coal fields, the 
Cahaba and the Coosa, as the starting points. 
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The Cahaba river, above Helena, marks very nearly the east- 
em limit of the Cahaba coal fields. Below Helena, this limit 
lies, in general, eastward of the river, as may be seen by^con- 
snlting a geological map of the State. Crossing Kelly's creek, 
the line between Shelby and St. Clair, a narrow strip of coal 
measures, the Coosa coal field is found occupying an area 
about 6-8 miles wide between the Cahaba and the Coosa 
rivers. This strip runs, in the northern part of Shelby, nearly 
south-west, but lower down it turns nearly south, and the 
sandstones and shales of the formation are found as far south 
as the line of the S., B. & D. B. B. Between the Cahaba and 
the Coosa coal fields, as thus described, we find the rocks of 
the Silurian, Devonian, and Sub-carboniferous formations dis- 
tributed in the maimer given in the details below. It is proper, 
however, to state here, that the eastern and south-eastern 
limits of the Cahaba fields are marked by a fault or break in 
the strata, by which the Calciferous Sandstone and Quebec 
or Knox Shales are brought up to the level of the coal meas- 
ures. The avfhount of the displacement thus caused, can be 
given only after accurate and numerous measurements of the 
thicknesses of the several strata shall have been made. 

This fault has been accurately traced by Mr. Squire from 
the lower end of the Cahaba fields, as far north-east as Hele- 
na; beyond that my own observations have not extended, nor 
have I the information which can enable me to speak confi- 
dently on this point. 

East of the Coosa fields, there is another fault by which 
the Quebec Dolomite is brought up to the level of the coal 
measures. This, in general, is the geological ouUine. The 
detailed examinations have as yet been made only over a 
small part of the county. 

GEOLOGIOAL FORMATIONS. 

The geological formations, as yet identified in Shelby coun- 
ty, are, beginning with the lowest, the following : 

r 1. Calciferous or Knox Sandstone. 
Lower 2a. Quebec or Knox Shale. 

Silurian. " 2&. Quebec or Knox Dolomite. 
3. Ohazy, and Trenton. 
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DevoDian 4. Black Shale. 

ri«i.K^r.;f^w^no i 5. Sab-carboniferous. 
Carboniferous. | g Coal Measures. 

1. Calcifebous Sandstone, and 2. Quebec Shale. 

The general characters of this rock have already been given, 
and it is necessary only to give the occurrences in Shelby 
county, so far as noticed. At Helena, the yellowish and red- 
dish sandstones, with their accompanying shales, are seen in 
immediate juxtapositipn with the sandstone of the coal meas- 
ures. The best exposure of this proximity of the two forma- 
tions is seen just east or south-east of the rail road bridge. 
Above the bridge, at the dam, ledges of this sandstone cross 
the creek, where they are brought out finely by the weather- 
ing away of the interpolated shales. Opposite the office of 
the Central Iron Works, a spring comes up from beneath a 
limestone stratum, which probably belongs near the limit be- 
tween the sandstone and shale. 

A marked difference in the dip of the rocks of the coal 
measures and the Calciferous, may be noticed at this place; 
for the latter stand almost vertical, with a slight dip, however, 
towards the south-east, whlLst the former dip south-east at an 
angle of 45 deg. or less. 

Going southward from Helena towards Montevallo, the road 
lies, in general, near the limit of the coal measures. At Mr. 
Dunnam's, S. 22, T. 20, B. 3, W., the Calciferous Sandstone is 
seen, nearly vertical, and with a strike almost north and south ; 
and two or three miles south-west, in sections 32 and 33, T. 
20, B. 3, W., are the same rocks, showing a strike (perhaps 
local) of north 20 deg. west. From Helena this place, the 
variegated sandstones and shales are the prevailing rocks. 
About six and a half miles north of Montevallo, they are en- 
countered again, and within three miles of that town, the road 
lies entirely over these rocks. In the immediate vicinity of 
Montevallo the Knox formation has its best development; but 
since the Calciferous or Knox Sandstone, and the Quebec or 
Knox Shale overlying it, are closely associated, and since the 
two are, in the absence of fossils, scarcely to be sharply sep- 
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arated, I have thought it best to describe them together. 
Prof. 8AFF0BD/in his Geology of Tennessee, makes a three- 
fold division of his Knox Group, viz : 

1. Knox Sandstone. 

2. Knox Shale. 

8. Knox Dolomite. 

The three make in Alabama, as well as in Tennessee, a very 
well marked natural group -the Sandstone passing gradually 
into the Shales, by becoming thin bedded and shaly, and at 
last true shales, — the shales passing up into the Dolomite 
through the interposition of layers of shaly limestone. 

Upon paleontological grounds, the Sandstone has been 
separated from the Shale ; but in the absence of fossils, this 
separation is very difficult, as there is no well marked line of 
distinction between them lithologically. It may turn out, if 
fossils should be discovered, that what I have called the Cal- 
ciferous Sandstone, is only a part of the Shales, with ledges 
of sandstone interpolated. Still, since the Calciferous of this 
report is the exact representative ( in color and character of 
the rock,) of the typical Knox Sandstone, west of Knoi^Lville, 
I shall refer the variegated thick bedded sandstones, with 
thin beds of shale, provisionally at least, to this geological 
horizon. I may here state, however, that I have not noticed 
fucoidal impressions in any of the sandstones in Shelby, 
whilst in Talladega, and Calhoun counties, where these rocks 
occur, these impressions are very characteristic, as they are, 
also, near Knoxville, Tenn. 

In passing from Mr. Aldrich's coal mine, a few miles west 
of MontevaUo, eastward towards the latter town, after leav- 
ing the coal measures we go at once into the Calciferous, as 
is the case at Helena. Crossing a belt of this we come upon 
the variegated shales of the overlying Quebec formation, and 
these continue to Montevallo. Near that town, and west of 
the former residence of Hon. B. B. Lewis, thq shales have 
beds of impure limestone interpolated.. These beds have 
been traced by me about two miles north-east of Montevallo, 
in section 15, township 22, range 8, west, near the house of 
Mr. Perry. Here the strata are almost entirely blue lime- 



104 

stone, with tlun ai^illaoeoas bands. The weathering of this 
rook brings into relief the ai^illaoeous seams, and the lime- 
stone appears very distinctly banded. Associated with this 
banded limestone is a very peculiar conglomerate, composed 
of small rounded masses of limonite, made up of concentric 
, layers, and held together by a yellowish-white calcareous 
cement. 

The strata of this limestone, from one mile north-east of 
Montevallo up to this place, strike nearly north-east and dip 
at high angles south-east. At Mr. Perry's the dip is nearly 
vertical, and a branch running over the upturned edges of the 
rock, brings out its peculiar structure very clearly. 

This blue limestone, with thin argillaceous seams, lies near 
the top of the Quebec Shale, and the transition from it into 
the blue layers in the lower part of the Quebec Dolomite, is 
very gradual, and may be best noticed in Montevallo, just be- 
low (west of) the Female Academy. Down the slope of the 
little hill, about fifty feet thick of a blue limestone, which is 
probably the base of the Dolomite, outcrops in successive 
ledges, forming a very gradual transition to the blue argilla- 
ceous limestone which we have just mentioned. Having no 
fossils by which these rocks can be certainly identified, their 
exact position is of course, in part a matter of conjecture, 
still I feel tolerably confident, that the line between the Que- 
bec Shale and the Dolomite, may be found near the point in- 
dicated. 

Betuming now to Mr. Ferry's in section 15, and going 
northward, we cross from tiie blue banded limestone, into a 
valley of red, buflf colored and yellow shales, which are very 
characteristic. These shales are found first alternating with 
thin layers of limestone, which gradually disappear, and 
there succeeds a belt of the shales, with their peculiar agree- 
able colors. TBe valleys formed by these shales are much 
valued farming areas. 

Continuing our course northward, we encounter thin seams 
of yellowish and reddish sandstones, interbedded with the 
shales. These sandstones become more numerous as we pro- 
ceed, and at the mill in section 10, township 22, range 3, west, 
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they are the preyailing rocks, with subordinate layers, how- 
ever, of buff, and chocolate colored shales. These, in disinte- 
grating under the influence of the weather, break up into small 
pointed pieces, which resemble wooden shoe-pegs. How much 
further north-east this belt oi shales and sandstones contin- 
ues I have not yet the means of knowing, but I think it prob- 
able that it turns northward very soon, if it does not die out 
aliogether, for between the mill in section 10, township 22, 
range 3, west, and Longview on the South & North Ala. B. B., 
there is a belt of Dolomite succeeded by the Ohazy limestone. 

South and south-west of Montevallo, the belt may be traced 
for several miles, and a very fine exposure of the strata can 
be seen near the residence of the late Mr. Paul Lewis, where 
a cut in the branch road nmning out to the coal mines, lies 
near the bank of the creek. 

On the road from Centreville to Jllontevallo, about two 
miles north of where it crosses Mahan's creek, the line be- 
tween Bibb and Shelby, outcroppings of these shales and 
sandstones are seen, and th^se continue to within a mile of 
Montevallo, where the Dolomite is entered. 

8. Quebec ob Enox Dolomitb. 

As this formation is very well exposed in the immediate 
vicinity of Montevallo, I shall take its occurrence there as a 
starting point in the description. 

In speaking of the Quebec Shale, it was stated above, that 
the upper blue limestone layers of that formation, pass with 
gradual transition into the blue limestone observed in the 
western edge of the town of Montevallo. This limestone, I 
take to be the lower part of the Dolomite in this place ; about 
fifty feet of it outcrops at the place indicated. Coming into 
the town, the deep red color of the soil cannot fail to attract 
attention. This deep red color is characteristic of a belt of 
land lying between the shales and the first ridge of chert 
about a mile east of Montevallo ; it is due to the iron held by 
the Dolomite. 

Near the bridge over Shoal creek, are blufb formed by 
8 
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strata of the Dolomite, and a fine spring issues from beneath 
the blnff. Some of the Dolomite layers here are banded 
with thin seams of siUcions matter, which become very 
prominent upon the weathering away of the rock. These 
projecting lumps and bands of chert, give to the dolomite a 
very rough and uneven surface. 

At this point the strike appears to be nearly north and 
south, with a dip of five to ten degrees east. This slight dip 
may be noticed also in the lower strata of the formation, the 
blue limestone layers, in the western edge of the town, and 
tlio passage from these slightly inclined strata, to the nearly 
vertical beds of the underlying shales, a mile distant or less, 
is noteworthy. 

Gk>ing from Montevallo eastward, near the crossing of the 
creek, another fine spring may be seen issuing from beneath 
the light gray dolomite of this formation. Continuing east- 
ward, the road crosses near the town a considerable ridge^ 
formed of the chert, so characteristic of the Dolomite, and 
especially of its upper part. To- this ridge succeeds a valley, 
and then another chert ridge, beyond which we come into the 
valley underlaid by Chazy limestone. The western edge of 
this limestone valley is about three miles from Montevallo. 

Lying east of the belt of sandstone and shales, already 
described, and between it and the limestone valley of the suc- 
ceeding formation, the Dolomite has been observed from 
Montevallo as far north as Helena, from which place it con- 
tinues, without doubt, north-eastward towards the Georgia 
line. 

A special enumeration of details concerning its occurrence 
in the area indicated is not necessary, and I shall confine my- 
self to an account of the 

Ua^ul Bocks and Minerals, 

First in importance are the iron ores. Limonite^ or the brown 
iron ore, is the only one of the iron ores of the formation of any 
economical value. It would be impossible to enumerate all 
the localities where it is found. As yet, but few of the ore 
banks in this part of the county have been worked, there 
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being only one fomaoe in the ooonty, though the Brierfield 
furnace in Bibb, has drawn npon Shelby for a part of its ore. 

In the lower edge of the county, soon after crossing the 
creek which forms the southern boundary, limonite of good 
quality may be observed everywhere along the road for the 
distance of a mile or two. Again, in the southern edge of the 
town of Montevallo, close by the rail road depot, is the bank 
from which ore was shipped by Mr. Ware to the Bibb furnace. 
The iron made from it is said to have been of the best quality, 
and indeed some of the best and toughest iron made in the 
State has been turned out from the Brierfield furnace. This 
Montevallo bank, or part of it at least, is the property of Mr. 
Wells of that town. 

Northeast of Montevallo, near Longview, in S. 19, or 20, or 
21, T. 21, B. 2, W., is a bank which promises well, but which 
has not yet been thoroughly explored, unless by private en- 
terprise. 

This iron land has, I believe, recently become the property 
of the Shelby Iron Company. 

I give below two analyses by myself, of ores from this place. 

No. 1. Radiatdy fibrous^ Knumite ; outer surface smooth, mam- 
donated, with reddish color ; inierior rough, more or less po- 
rous and ochreous. Shdby County, six or eight mUes north- 
east of Montevallo. 

Specific gravity 4\31 . 

Combined water ....11.19 • • 

Siliceous matter &.09 

FerricOxide 84.10 58.89 Metallio Iron 

Alumina 0.27 

Oxide Manganese trace. 

Lime 1.02 

Magnesia 0.08 

Phosphoric Add. 0.20— 0.09 Phosphorus. 

Sulphur 0.46 

Total 100.00 

100 Iron contain 0.15 Phoqphoros. 
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No. 2. C(mpaaUmmite,brtakingfoUha^ 

iure; moderaldy britUe ; ccior of ore, ligid Kver-broum ; (f 
potffder, ydlow. Shdby county , six or eight mUee north-east 
of MontevaUo. 

Specific grayity 3.61 

Combined water 11 .27 

Siliceous matter. 13.49 

Ferric Oxide 73 . 44 =-51 . 43 MetalKc Iron 

Alomina 1.03 

Oxide Manganese .00 

Lime 0.38 

Magnesia . 08 

Phosphoric Acid 0.33— 0.14 Phosphorus. 

Sulphur 0.28 

Total 100.30 

100 Iron contain 0.27 Phosphorus. 

A specimen of limonite from this Dolomite belt, from Shelby 
couniy, five miles north-east of Helena, gave me the following 
composition in 100 parts : 

Combined water 11.98 

Siliceous matter 1 .60 

FerricOxide 84.03=-58.82MetamoIron 

Alumina 0.20 

Oxide Manganese 0.20 

lime 0.24 

Magnesia trace. 

Phosphoric Add 1.22»- 0.49 Phosphorus. 

Sulphur 03 

Total 99.40 

100 parts Iron contain 0.83 Phosphorus. 

West of Siluria on the S. & N. Boad, are several occurren- 
ces of limonite, of which, however, I have no analyses. 

Again, south or south-east of Columbiana, at the Shelby 
Iron Works, we find one of the most extensive limonite de- 
posits that has been yet explored. The works are in S. 13, 
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T. 22, B. ly W., and ihe ore banks are fonnd witiiin an area 
of a mile or two about the works. 

Of the quality of this ore, analyses given below, and in 
Prof. Tuomey's report, as well as the well known quality of 
the iron made from it, are sufficient indications. 

Through the kindness and liberality of Mr. Walter Crafts, 
Supt. of the iron works, I am enabled to give the following 
analyses of ore made by Prol 0. F. Chandler : 

Analysis of ore from the banks of the Shelby Iron Company. 

Combined water. 9.26 

Siliceous matter. 7.06 

Ferric Oxide 78.86-55.20 MetaUic Iron 

Alumina 2.37 

Oxide Manganese 1 .49 

Lime 0.68 

Magnesia trace. 

Phosphoric Acid 0.37= 0.16 Phosphorus. 

Sulphur 0.14 

Total 100.12 

100 Iron contain . 29 Phosphorus. 



Boasted Ore from banks of Bhdby Iron Go. 

Combined water 3.80 

Siliceous matter. 11.74 

Feme Oxide 81.85"-66.19 Metallio Iron. 

Alumina 1 .69 

Oxide Manganese 0.76 

lime 0.67 

iMagnesia. 0. 12 

Phosphoric Acid 0.11» 0.06 Phosphorus. 

Sulphur 0.16 

Total 100.09 

100 Iron contain 0.09 Phosphorus, 
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East of the Coosa coal fields the Dolomite of the Quebec 
Group is again found, and it makes the country eastward to 
the Coosa river and beyond, into Talladega county. In many 
places from Cropwell down to Harpersville, and below to Wil- 
sonville, this dolomite, with its characteristic chert, shows the 
presence of iron by the deep red color of the soil, and in very 
many places the limonite is found in quantity sufficient to 
form ore banks. 

Notwithstanding this great superficial distribution of ore, 
the Shelby Furnace is the only one in the county. There is 
little doubt that there is ore enough to supply many blast fur- 
naces. 

Of other useful minerals found in connection with the dolo- 
mite, I may mention that at Kelly's creek a very pure speci- 
men of pyrolvsite or black oocide of manganese has been found. 
Of the extent of this occurrence, and its relations to the as- 
sociated rocks, I can say very little. 

The chert so characteristic of this formation, has been oc- ' 
casionally, in other States, manufactured into mill-stones, for 
which some of it is admirably suited, and it might be well if 
our people would take this fact into consideration. 

As in Bibb county, so here, some of the pure limestone 
strata of the formation are used for lime burning, and in the 
blast furnaces as a flux, 

Ibon Ikdustby in Shelbt CoU1!ITY. 

There are two blast furnaces in the county, both the prop- 
erty of the Shelby Iron Company. The works are located 
about five miles south of Columbiana, with which town there 
is communication by a branch rail road from the S., B. & D. 
road. 

A blast furnace has been in operation here about thiriy 
years. Furnace No. 1 is 12 feet across the bosh, and 66 
feet high. The average yield per day : First blast, 13 tons ; 
second blast, 18 tons ; third blast, 14 tons, of 2,268 pounds. 
The two first blasts were on hot blast Fig Iron, and the last 
on car wheel Pig Iron, 
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This furnace blew out December 15, 1874, having made a 
run of three years, nine months and fifteen days. 

Furnace No. 2 went in blast Jan. 6, 1S75, and has made an 
average yield thus far (Feb. 2, 1875,) of 1 3 tons per day. Fur- 
nace is 60 feet high and 14 feet across the bosh. 

The blowing cylinder of Engine No. 1 is 66 inches, and 4.^ 
feet stroke ; of Engine No. 2, blowing cylinder 84 inches, and 
4 feet stroke. 

The waste gases are used for heating the boilers. 

The ore is Umonite, or brown hematite ; and fuel, charcoaL 

Localities of the ore banks and limestone have already 
been given above, and need not be repeated here. 

Central Iron Wobxs. 

R. W. Oobb, President; R Fell, Jr., Secretary; Postoffice, 
Helena, Shelby county. 

This is the only rolling mill in the State ; one at Brierfield, 
in Bibb county, was destroyed during the war, and has never 
been rebuilt. 

This establishment has four puddling furnaces complete, 
and one heating furnace ; three engines, one of them, which 
drives theimill, 120 horse power; one muck mill complete ; 
one guide and hook mill; and the shears, squeezer, and 
punches necessary for the operations of the milL 

The manufacture of the Alabama Loop Cotton Tie is made 
a specialty. 

With the new machinery put in, the production will be 
about 1,000 tons per annum. 

4. Chaz7 and Tkenton Ldcestonb. 

Lying east of the Quebec Dolomite, which is found near 
the eastern border of the Cahaba coal fields, we find a belt of 
this limestone of variable width. 

Part of the rock is impure and shaly, but much of it is 
nearly pure carbonate of lime, as can be seen from the analy- 
ses given below. 

Wherever the limestone ooonrSy the charaoteristio fossil, 
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Madurea nuiffna, can generallj be seen upon the wealliered 
Borfaces of the rock. 

The npper part of the belt seems generally to be occnpied 
by a compact bluish gray limestone in which few if any traces 
of fossils are to be foand. This may belong to the lower part 
of the Trenton, the Black rivei limestone ; but the collections 
of fossils thus far made are too meagre to render a distinc- 
tion possible. 

In going southward from Helena, after crossing a belt of 
Dolomite, one comes into a blue limestone area, and the lit- 
tle ridges radiating from a central elevated point can be seen 
on most of the outcropping masses of the limestone. This 
limestone here, as in Bibb county, seems to be at the base of 
the chazy, or perhaps it may belong to the top of the under- 
lying Dolomite. At any rate, a narrow belt of it is found 
between the Dolomite and the blue limestone with madurea. 
The road which lies over the lower blue limestone, is one of 
the worst imaginable, for the rooks all lie near the surface, 
and above it, and a clear wagon way is impossible without 
the expenditure of some well directed labor; and, as is well 
known, in our State such labor is never put upon the publio 
roads. These bald rocky places are covered withi a growth 
of red cedar. 

The road from Helena follows this limestone, as far south 
as Siluria station* Besides the easily recognized madurea, 
the limestone shows great numbers of other fossils, which are, 
however, difficult to identify, since they appear only as promi- 
nences upon weathered surfaces, and it is impossible to 
detach them from the rock. No doubt a diligent search 
would be rewarded by the discovery of some fossiUferous 
strata from which the shells might be extracted. 

At Siluria a wide flat valley is underlaid by this limestone, 
and the edges of the strata can be seen over the plain, like 
low walls. The western boundary of the valley here is a 
ridge of chert of the underlying Quebec Dolomite, and near 
the foot of it issue* bold limestone springs. A fine pond 
spring was seen upon the land of Dr. Tichenor. 

Near the station, and also upon the land of Dr. Tichenor, 
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a ridge is noticed npon which are some outcrops of an impure 
argillaceous limestone, which has been burned and tested as to 
its fitness for a cement rock. The tests made by Mr. Pigh, of 
Montgomery, and Mr. Reynolds, of Prattville, show conclu- 
sively that this limonite, properly prepared, will make a first-, 
rate hydraulic cement. 

Other localities in Bibb and Talladega counties, where rock 
occurs suitable for this purpose were visited, but no practical 
tests have been made of it. There is very little doubt, how- 
ever, that there is a sufficient quantity of cement rock in the 
State, but our people seem, as yet, to have given very little 
attention to this subject. 

South of Siluria the Chazy limestone extends in an un- 
broken area to Longview, in section 19, township 21, range 2, 
west. Here the Dolomite comes eastward near to the rail 
road, and the Ohazy occupies a belt of about three miles 
in width, east and west. The eastern limit of it is made by a 
ridge of sub-carboniferous chert, full of crinoidal buttons. 

Below Longview, I have seen very little of this formation, 
except as far South as the line of the Selma, Home & Dalton 
Boad, and I cannot give a better idea of its location in this 
part, than by a section of the strata crossed in going from 
Montevallo to Oalera. The line of this section lies very near 
the base line of the Huntsville survey. 

After leaving the chert ridges, east of Montevallo, which 
have already been mentioned in connection with the Dolo- 
mite, the section passes into a low valley with water-worn 
outcrops of blue Umestone, with the usual "ridgey " surfaces. 
As well as could be made out, this limestone strikes nearly 
north and south and dips east. This place is about three 
miles east of Montevallo, and near Dr. Hale's lime-kiln, 
which this rock supplies with material. At the crossing of 
the dirt road and the rail road the limestone is succeeded by 
a mass of black shales or slates, overlaid by a heavy bed of 
chert, full of impressions of brachiopod shells and the joined 
stems of crinoids. 

This chert belongs undoubtedly to the Siliceous Group of 
the Sub-carboniferous. The shales may he the so-called 
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Black Shale of Devonian Age, though I have no means of 
determining absolutely, this point. 

Continuing westward, the ridge of crinoidal chert is suc- 
ceeded by a belt of black shales, and then by limestone again, 
probably Chazy ; and this alternation of Cherty ridges, with 
blue litaestone, continues as far as Oalera. At that place the 
Ohazy limestone prevails. About one mile east of Oalera, 
near Mr. Dare's lime-kiln is a ridge of Crinoidal Chert, with 
impressions of brachiopod shells, striking nearly north and 
south, or perhaps a litttle east of north. A blue limestone 
may be seen at the foot of the western slope of this ridge. 
From this, the kiln is supplied. I discovered no fossils in ttie 
rock, but from its general appearance, and close resemblance 
to specimens of the Chazy limestone, I have little doubt 
that it belongs to that horizon. 

Near Mr. Thompson's house, just north of Calera, is a 
quarry in dark blue argillaceous limestone, which is fossilifer- 
ous, though I was unable to get a single specimen which 
could be identified. This limestone ia immediately overlaid 
by a mass of black slates, splitting like roofing slates, but 
more fragile. About ten feet of these slates are exposed 
above the limestone. At this particular point the rocks 
strike nearly east and west, and dip five to ten degrees north. 
The slates lie under a mass of chert which forms a small 
ridge. The chert is like that near Dare's kiln, full of impres- 
sions of brachiopod shells, and of crinoid stems. 

The explanation of the above facts, which seems to me 
most probable, is that between Montevallo and Calera, the 
Ohazy, and perhaps the Lower Trenton limestone, is bent up 
into several waves; in the troughs of these waves are the 
remnants of the Black Shale and Sub-carboniferous Cherty 
which at one time probably covered also the crests of these 
folds, but which have been removed by denudation. I put 
this forth as a conjecture, although my observations of the 
dip have not been numerous enough to enable me to assert 
that the strata lie in folds. It may be on the other hand, 
that a succession of faults has brought about this repetition 
of the Ohassy and overlying beds. I r^et that the only 
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time I have been able to give to this looalitjr has been whilst 
crossing it horriedlj on my retom after the oonolusion of the 
season's field work. 

If any of the Upper Trenton, or Cincinnati beds are asso- 
ciated with the aboye-mentioned Ohazy outcrops, they have 
not yet been identified. 

Besides this area, there is a limestone, east of the Shelby 
Iron Works, which famishes the flux for the furnace, which 
from its position between the Dolomite on the west, and Sub- 
carboniferous strata on the east, may possibly belong to this 
formation. The analyses of different beds of this rock given 
below, show, when compared with analyses of the Chazy 
from other localities, great similarity in the composition ; 
though, perhaps, very little significance should be attached to 
this, since pure limestones may belong to any geological 
horizon. 

Economic Materidlsy Minerals^ <tc. 

This formation furnishes in this part of the State most of 
*the limestone used in the manufacture of lime. 

Calera has long been known for the excellence of the lime 
manufactured there. At present there are two kilns at that 
place under the superintendence of Mr. N. B. Dare. The 
rock is supplied from the formation under consideration. 

North of Oalera are other kilns supplied from the same 
source. At Longview, section 19, township 21, range 2, west, 
is the kiln of Mr. James M. Beynolds. 

I give below two analyses by myself, of the limestone used 
by him. 

No, 1. Compact dnib-colored limestone, ahovnng occasioned crya^ 
taUine/aoea; breaking tvith splintery /ra>cture. 

Specific gravity 2.81 

Carbonate of lime 99.11 

Carbonate of Magnesia 0.76 

Iron and Alumnia 0.13 

Siliceous matter 0.39 

Total 100.38 
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No. 2. Very fine grained to oompaet. From seme looaUty. 

Specific gravity ^ 2.76 

Carbonate of Lime 99.16 

Carbonate of Magnesia 0.75 

Iron and Alumina. slight trace. 

Siliceous matter 0.16 

Total 100.06 

Both specimens were tested for sulphur and phosphorus, 
and neither was detected. 

The limestone analyzed above, is from the upper part of 
the belt, and is probably one of the limestones of the lowest 
Trenton, (Bird's eye or Black river.) Upon this point, how- 
ever, the evidence of fossils is too scanty, as yet, to enable 
me to speak with certainty. 

All the limestones used for lime-burning at Siluria, Calera, 
&o.y are practically the same in composition as the above. 
There are of course, slight local variations, but from a num- 
ber of analyses from various sources, the carbonate of lime 
is between 96 and 99 per cent. 

The following analysis by Pro£ 0. F. Chandler, has been 
kindly furnished by Mr. Crafts : 

Limestone from Mr. Jone8\ Section 28^ Towmhip 21^ Bange 2, 

west^ on S. & N. BaU Road near Longview. 

Carbonate of Lime. ; * 97.52 

Carbonate of Magnesia 1.27 

Iron and Alumina 0.35 

Silica 0.78 

Phosphorus Trace. 

Sulphur 0.00 

Total 99.92 



Near Siluria station are the Bockland Lime-Works of Maj. 
Wagner. The kiln is in section 35, township 20, range 3, 
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wesL It is built upoa Page's patent; the limestone is raised 
to the top of the kihi by means of an elevator, run by steam 
power. 

The Siluria Lime Works, Messrs. Holt & Co., are in sec- 
tion 2, township 21, range 3, west, about a mile from the 
station. The limestone is the same as that used by the Bock- 
land Kiln. 



A specimen of the limestone from the quarry of the Shelby 
Iron Company, has been analyzed for the survey by Prof. 
Stubbs, with the following results: 

Carbonate of lime 96.70 

Iron and alumina 1.40 

Insoluble matter .' 2.50 



100.60 



I append also some analyses by Mr. J. B. Britton of the 
limestone from the quarry east of the Shelby Iron Works, in 
section 15, township 22, range 1, easi I am indebted to the 
liberality of Mr. Crafts, superintendent of the iron works, for 
the analyses. 



Limestonefrom the Quarry of the Shelby Iron Company. 

No. 1 No. 2. 



Carbonate of lime 


.93.77 98.91 


Carbonate of magnesia. . 


. 2.48 0.68 


Iron and alumina 


. 1.01 0.63 


Siliceons matter 


. 2.09 1.08 


Phosphoric add 


. 0.00 0.00 


Iron pyrites 


. 0.29-0.16 snlphnr. 0.10 


Water 


. 0.23 0.00 



Total 99.87 101.30 
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No* 3. Seam/rom same quarry^ Kght cdored, grantdar. 

Oarbonate of lime ... 67.55 

Carbonate of magnesia 24.91 

Iron and alumina 3.58 

Siliceous matter 3.46 

Sulphur 0.02 

Phosphorus. 0.03 

Water, and loss 0.45 

Total 100.00 



No. 4. Dark oobred, compact seam^from same quarry. 

Carbonate of lime 95.40 

Carbonate of magnesia. 0.94 

Iron and alumina , . 0.68 

Insoluble matter 2.25 

Sulphur. Trace. 

Phosphorus Trace. 

Water, and loss 0.73 

Total 100.00 



Of other minerals there is not much to record. Just south 
of Calera, and associated with beds of limestone of this 
group, is a small bed of limonite exposed in the dry channel 
of a little branch. The limonite has very intimately mixed 
with it, in varying proportions, barite or heavy spar. Some 
portions of the bed showed almost pure limonite, others 
limonite and barite in equal proportions, and still others, 
almost pure barite. Scarcely a hand specimen could be ob- 
tained without both minerals. 

Barite in yeins constantly accompanies the belt of Chazy 
limestone described above. 
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4. BiAOE Shale, Devonian. 

Of the occurrence in Shelby county of this stratum, the 
representative, in Alabama, of the Devonian system, I can 
not feel absolutely certain, yet I have reason to believe that 
the black shale, which is found immediately underlying the 
Criiaoidal Ohert of the Sub-carboniferous formation, between « 
Montevallo and Oalera, and beyond that, belongs to this 
period. I have, as yet, found uo fossils in any of it, but in 
its general characters it agrees with the description of the 
Black Shale in Tennessee. Charactenstio is the occurrence 
almost universally in it, of spherical or flattened masses of 
iron pyrites. Scarcely an outcrop of the shale has been seen 
in which these balls of pyrites have not been found. It is 
probable that the Shelby Springs, (sulphur,) come from this 
shale. In other parts of the State, sulphur springs arising 
from it are common enough. 

Near Mr. Thompson's at Oalera, there is in the bed of a 
branch a black bituminous shale which will bum, and it is 
found underlying a ridge of Crinoidal Ohert, of Sub-carbon- 
iferous age. From Mr. Dare and Mr. Thompson, I learn 
that the same shale is found in the vicinity of Oalera, in a 
similar position at many other points. 

The section of strata between Montevallo and Oalera, 
given a few pages above, may also give some information 
upon this point. 

5. Sub-Oakboniferous. 

In speaking of the Ohazy limestone, most of the occur- 
rences of this formation, in Shelby county, within the area 
examined, have already been given. 

The formation is represented usually by its lowest mem- 
ber, the SUiceoua, and the principal rock is a porous chert 
filled with the impressions of shells, and crinoids. The dis- 
solving away of the calcareous parts of the shells, &o., gives 
to this chert its porous character. 

The chert usually forms ridges which have their normal 
position on the eastern limit of the areas of Ohazy limestone. 
Such is the case from Siluria to Oalera, where I have exam- 
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ined it, and it is probable that in a similar relation to the 
Chazy it will be foand farther northward. 

OharacteristiG ridges of this chert are, the one jnst men- 
tioned; that lying east of Mr. Dare's lime-kiln; one near 
Mr. Thompson's house at Calera ; and finally the succession 
of low ridges, dividing strips of Chazy limestone between 
Oalera and Montevallo. • 

East of the Shelby Iron Works there is another represen- 
tative of the formation, in a shaly bine limestone which 
weathers into a dark brownish shale. This limestone is fall 
of fossils, some of which are in a beantifal state of preserva- 
tion. Chief amongst these are the delicate, lace-like traces 
of bryozoans. A species of Productus is common, as are 
also the fragments of the stems of crinoids. One crinoid 
head found, proves to be a pentremite. Cyathophylloid 
corals also are not rare. 

The locality is in S. 11, T. 24, R 15, east, near the house 
of Mr. John T. Wilson. 

Specimens from this locality were submitted to Prof. A. H. 
Worthen, State Geologist of Illinois, who considers them as 
belonging to the equivalent of the Chester Limestone of the 
Illinois Geological Beports. This would bring them into the 
Mountain Limestone Group, of our subdivision, and the oc- 
currence of strata both of the Siliceous and Mountain Lime- 
stone Groups of the Sub-carboniferous thus far south in 
Shelby, is as interesting as it was unexpcted. 

Of useful materials in this formation, might, perhaps, be 
mentioned the chert, which often approaches in character 
buhr-stone. 

On very few of the cherty ridges enumerated above are ac- 
cumulations of iron ore — the brown ore wanting. So far as 
my observation goes, however, it contains too much silica, 
though frequently specimens of very fine limonite occur. 

6. Coal Msasuhbs. 

Mr. Aldrich's paper will give all the information within our 
reach, concerning the Cahaba coal fields. Of the Coosa fields 
no detailed examination has, 9fi yet, been made, but notice of 
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ihem and also of the Warrior fields will be found in the paper 
referred to. 



Between the ridge of sub-carboniferoos chert at Dare's 
Lime Kiln near Oalera, and the belt of Knox Dolomite east 
of Columbiana, there is a great series of sandstones and 
shales, with one or two strips of limestone. I have not as 
yet been able to determine with certainty the age of these 
rocks, having found no fossils in them ; but I have little doubt 
that the sandstones and shales belong to the coal measures of 
the Ooosa field which extend southward as far as the line of 
the 8. B. & D. rail road, and probably to the Metamorphic 
area below that. 

In this opinion I am strengthened by the fact that strips of 
sub-carboniferous chert are found in several alternations with 
Chazy or Black Biver Limestone, between Montevallo and 
Calera; and north of Oalera, the sub-carboniferous cherty 
ridges have been traced as far as Siluria Station. East of that 
point, some two or three miles, I am informed by Dr. L T. 
Tichenor, President of the Agricultural and Mechanical Col- 
lege,' that a bed of coal has been found. This could scarcelv 
belong to the Cahaba fields, and it is Dr. Tichenor's opinion, 
also, that it belongs to the Coosa fields. Within the area of 
sandstones and shales which I have mentioned, are found one 
or two, and perhaps more, sttips of limestone, which are be- 
lieved by Prot A. H. Worthen to be of the age of the Chester 
Limestone of southern Illinois (sub-carboniferous), although 
no fossils were found in it, sufficiently well exposed to allow 
of an absolute determination. With this same limestone, or 
near it, is also found a moderately thick stratum of black car- 
bonaceous shale, with lenticular concretions of iron pyrites, 
which may be the Black Shale of Devonian Age. In the vi- 
cinity of Shelby Springs, which is in the midst of this sand- 
stone and shale region, are found also beds of limestone, and 
the sulphur water may be derived from the shale. These, 
however^ are mere conjectures, since without recognizable 
9 
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fossik the determinations of the ages of the rocks can not well 
be made with certainty. South-east of Columbiana, about 
four or five miles from the Shelby Iron Works, is another belt 
of shaly limestones with easily recognizable fossils, belonging 
to the sub-carboniferous group (Chester limestone), accord- 
ing to Prof. Worthen's determination; (see, also, above.) 

I have thus given the reasons for the belief that the shales 
and sandstones, which make up so large a part of the central 
region of Shelby county, are those of the coal measures of 
the Coosa fields. 

It may be noticed also, that further north-east, near the 
Coosa Valley road, just south of Kelly's creek, and also below 
Harpersville, the same sandstones and shales iare observed, 
and on the way from Harpersville to Columbiana the country 
is a barren piney woods from near the former town to the val- 
ley of Four Mile creek, which is Knox Dolomite. Siliceous 
sandstones, with occasional faces drusy with quartz crystab, 
and yellowish argillaceous shales, make up this barren coun- 
try. 

At Morgan's MUI a good exposure of the sandstones is 
found, and upon fragments of these rocks just below the dam, 
I found a black carbonaceous shaly material filling in fissures 
in the sandstone, and covering some of the faces of it, a thick- 
ness of half an inch and more. This shaly substance looks 
very much like coal, but has only a small percentage of car- 
bon. It bums white before the blow-pipe, but does not de- 
crease materially in bulk. 

Out towards the north-west from Harpersville and l^elly's 
creek, is the rough, rugged country which is laid down on 
ProlTuomey's map as the southern portion of the Coosa coal 
fields. I can not, therefore, resist the conclusion, from my 
observations, that these measures extend still further south to 
the limit given above. I know, however, of no coal found fur- 
ther south than the locaUty mentioned near Siluria. 



Near Columbiana, north-east, is a prominent ridge called, 
locally^ the " Mountain i" but as my observations about Co- 
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lambia have been too limited to enable me to give ivith oer^ 
tainiy the geolc^cal equivalents of the strata, I shall only 
give here a section of the rocks composing the Mountain, re- 
serving a farther description of this whole region to some fu- 
tore time. 

The Mountain has the shape of a horse-shoe^ with the two 
free ends pointing north-east. Around the north-western 
arm of the horse-shoe flows Beeswax creek, which cuts the 
south-eastern arm in two at Leeper^s Mill, S. 21, T. 21, B. 1» 
east. 

In going oyer the Mountain from Columbiana, we cross a 
series of gray and bujBT shales with limestone at the foot of 
the ridge ; higher up the Mountain, shaly sandstones passing 
into a fine grained conglomerate, with quartz grains of the 
size of a wheat kernel to that of a pea. (This conglomerate 
is exactly like specimens obtained from Ihe Potsdam sand- 
stone ridges in Talladega county.) The conglomerate forms 
the crest of the Mountain, and is succeeded on the other slope 
of the hill by highly ferruginous shaly sandstones, several 
strata of which become a tolerably fair ore of iron, as may 
be seen from the appended analysis. This ore is a red hema- 
tiUj compact, and laminated, breaking into rhomboidal frag- 
ments, by reason of a series of joints. Minute dear crystals 
of quartz are imbedded in the ore, which are of vitreous lustre 
on the fresh fracture, but become white and opaque after ex- 
posure. 

The ore does not seem to be confined to any one single 
stratum, but the shaly rock occurring with it has more or lees 
of iron in its composition, so that in places it becomes anore» 

Succeeding these rocks, is a second bed of conglomerate 
similar to the first, and after it shales and shaly sandstones 
to the bottom of the hill. Where crossed, the strata have 
the strike of the ridge, N. 10 deg^ W. and dip K 80 d^. E. 

On the south-east arm of the horse-shoe the Mountain is 
cut by Beeswax creek, and Leeper's Mill is just below one of 
the ledges of conglomerate. The same shaly ferruginous sand- 
stones passing into an ore of iron, are here observed also. The 
strike is east north-east, and dip at an angle of 75 deg. or 
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more to the north north-west Here also limestone is seen 
dipping onder the sandstones at the foot of the ridge, whether 
conformably, or not, I am unable to say. 

The geological eqniyalentB of these rocks haye not yet been 
satisfactorily made out, and I shall leave t^at part of the 
subject to a fatore occasion, remarking only that the conglom- 
erate, to which the ridge owes its height and prominence, is 
precisely like some specimens from the Potsdam sandstone 
farther north. 

Through the courtesy of Mr. Walter Grafts of the Shelby 
Iron Works, I am enabled to present the following analyses : 

LimesUmefrom Quarry on 8., B, d D. B. £., near Columbiana^ 
by Dr. C. F. ChancUer. 

Oarbonate of Lime 89.03 

Carbonate of Magnesia 3.91 

Iron and Alumina 1.08 

Iron Pyrites 0.26—0.136 Sulphur. 

Phosphoric Acid 0.00 

SiUca. 4.88 

Water. 0.64 

Total 99,80 

^ This is the limestone mentioned as dipping under the sand- 
stones of the Mountain. Analyses of the same rock from . 
Beeswax creek are found in Prof. Tuomey's Report. 

Two analyses of the red hematite ore from the mountain, 
No. 1, by Mr. J. B. Britton, and No. 2, by Dr. Chandler, are 
also given : 

No. 1. 

Metallic iron 44.61 

SiHca, Ac... 29.06 

Sulphur 0.00 

Phosphorus 0.30 

Alumina 3.66 

Manganese LOO 

100 parts Iron contain 0.67 Phosphoru& 
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No. 2. 

Ferrio oxide 70.09^9.08 Metallic iron. 

SiUca 23.46 

Sulphur 0.11 

Phosphoric acid 0.77-0.34 Phosphorus. 

Alumina, lime, magnesia, &c. . . 6.58 

Total 100.00 

100 parts Iron contain 0.69 Phosphorus. 
The analyses are made from ores from two different local- 
ities, and the close agreement in composition is yery notice- 
able. 



Near Oalera, on the banks of Buzahatchee creek, are found 
bluffs of black slate which were noticed by Prof. Tuomey 
years ago. Other localities in the yicinity of Buxahatchee 
show similar outcrops of these slates, which have been exam- 
ined in several places as to their fitness for roofing slates. 
As yet, I know of no quarrying done in them, and I am un- 
able to giye their geological position, having spent only a 
short time in the neighborhood. 

Between Shelby Springs and Columbiana, slates are well 
exposed in Oamp Branch and on Waxahatchee, and the ex- 
amination of these localities as well as those on Buxahatchee, 
will doubtless be of much interest. 




TALLADEGA COUNTY. 

Topography. 

Talladega oomify lies between the high range of hills called 
the Blue Moontainy Bebeootf Moontainy &fi,j on the east, and the 
Coosa river on the west. The water coorses^ with the excep- 
tion of Talladega creek, have their sooroes on the western 
flank of the prominent qnartzite ridge called Blae Monntahi, 
and flow westward into the Coosa. Talladega creek, on the 
other handy takes its rise in the Metamorphic hills, cuts its 
way through the highest of these, and through the slates and 
conglomerates of the Acadian group, and flows thence south- 
westward into the river. 

The principal range of hills in the county is the Blue 
Mountain on the eastern border. Next, in point of height, 
are the hills of Potsdam 8a,ndstoae. Wost of the S., B. & D. 
Bail Boad, from Alpine station to Choccolocco creek, may be 
seen one of the most prominent of these ranges. At Alpine 
the height of one of the summits is 2,000 feet above the rail 
road level, or 2,495 feet above the sea level. North-east of 
Talladega the peak called Mt. Parnassus is one of the most 
prominent of these in that vicinity. 

In the south-western comer of the county, is a broken 
country called the Eahatchee Hills, which are, in part at 
least, Potsdam sandstone. A prominent peak amongst these 
lies immediately behind the residence of Mr. Albert Crump- 
ler. It is 800 feet above the rail road level at Childersburg. 

Of secondary importance are the numerous cherty ridges 
of the Enox Dolomite. Some of these are isolated knobs, 
and have the name mountain attached to them. One of 
these, west of Alpine, is Calhoun Mountain, about 376 feet 
above the level of the Coosa at that point 



L Quebec, \ 
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Gemebal Gbologioal Outline. 

The geological formations fonnd in Talladega cotmty, are — 
1. Acadian — Conglomerates and slates, semi- 
metamorphic. 
Lower 2. Potsdam — Sandstone. 
Silurian. ) 3. Calciferoos — Sandstope, or Enox-Sandstone. 

(a) Shale, or Enox Shale. 

(b) Dolomite, or Enox Dolomite. 
Devonian. 6. Black Shale. 

By far the greater part of the county is covered by the 
strata of the Quebec Dolomite, which stretches, with the few 
interruptions to be described below, from the Coosa river 
eastward to the semi-metamorphic slates and conglomerates 
of the Acadian Group. 

Near the centre of this area, or about half way between 
the Coosa and the Acadian Hills, rises a range of hills, or 
more properly mountains, of Potsdam Sandstone, which has, 
along its eastern flank, a fringe of varying width of Quebec 
Shales chiefly, tliough the Sandstone is not wanting in 
places. 

In the southwest, the Eahatchee Hills, also Potsdam Sand- 
stone, make a very rugged country. Patches' of the Dolo- 
mite, and also of the Quebec Shales, are caught in amongst 
these hills, and in some instances, half metamorphosed. 

Lastly, the Black Shale is found on the western flanks of 
the Potsdam Sandstone of the Eahatchee Hills in one or two 
localities, in the extreme southern and western portions of 
the county. 

Details. 

1. AoADiAN Slates and Conqlomebatb. 

The western border of the Metamorphic rocks in Alabama, 
is formed by a belt of slates and conglomerates, semi-meta- 
morphic in aspect, and varying width, but perhaps of an 
average width of six miles. These rocks which, in every 
respect seem to be the exact equivalents of Prof. Saflford's 
Ocoee Slates and Conglomerates, are referred like them to 
the Acadian Epoch. 
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In my report for 1874, these rooks have been described 
somewhat at length, and I shall give here only a detailed sec- 
tion of them along Talladega creek, from Dr. Taylor's mill, 
in section 13, township 19, range 5, east, as far np the creek 
as the Upper Falls, in or near section 27, township 19, 
tange 6, east, a direct distance across the strike of about five 
or six miles, although following the meanderings of the creek, 
the distance is much greater. 

At Dr. Taylor's mill, the creek flows through a narrow 
gorge Qver one hundred feet deep, cut into greenish talcoid 
or hydro-mica slates, emerffng into the Silurian Valley at 
that place. The eastern part of the valley is occupied by a 
narrow belt of crystalline marble, blue and white, which, 
from its position and the associated minerals, I have little 
hesitation in pronouncing metamorphosed Knox Dolomite, 
(see below.) About a mile up the creek from the mill, the 
more compact strata of talcoid slates form a barrier, over 
which the waters of the creek fall in several beautiful cas- 
cades, ten feet and more in height. The long continued 
action of the waters has worn the rock into numerous pot- 
holes, in which flourish many varieties of water plants, and 
numerous fresh water gasteropods. As far as up as Biddle's 
mill, in section 16, township 19, range 6, east, the same slates 
prevail, and the creek flowing in general across the strike, is 
often deflected from its normal northwest course, and flows 
along the line of strike. Wherever the creek has been thus 
turned aside, the slates are more compact and tougher, and 
present high bluffs, upon which, in the crevices of 'the rock, 
a scanty growth of red cedar is always found. In other 
places, where the creek flows along the strike, the rocks ap- 
pear to be much softer, though showing, in general, the same 
characteristics as the harder portions. In these places, also 
the creek has always a narrow bottom on each side, and the 
precipitous bluffs are wanting. In the south-west quarter of 
south-west quarter of section 17, township 19, range 6, east, 
is the crushing mill of Senator A. Cunningham, and the gold 
mine is in section 20, adjoining. The auriferous quartz vein, 
of varying thickness, lies in a partially decomposed slate of 
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the nature of those spoken of above. (Bee also below.) The 
width of the belt of tolerably uniform slates, (greenish, tal- 
cjoid or hydro-mica slates,) between Taylor's and Biddle's 
mills, is about four miles. 

The numerous shoals and falls formed where the creek outs 
through the harder strata of the slates, furnish water power 
in abundance. It has been utilized at three or four poinia 
only as yet, viz., Taylor's, Cunningham's, and Riddle's Mills, 
and at the site of the old Maria Catalan Forge, in S. 17, T. 19, 
B. 6, east This forge, like others of its kind, has been aban- 
doned since the introduction of blast furnaces. 

Above Biddle's Mill, the smooth, greenish slates become 
more and more siliceous, and pass soon into a conglomerate, 
which, with many alternations with softer yellowish, bufif col- 
ored, and greenish talcoid slates, makes up the country as far 
as the upper falls of the creek. 

The conglomerate, which is sometimes a slaty, arenaceous 
rock, but ofteuer quite massive, is made up of the lumps or 
pebbles of opcdescent quartz, and opaque white fellspar, held 
in a matrix of greenish talcoid matter. Where the greenish 
matrix prevails, the weatliered masses of the conglomerate 
show a beautiful dark bluish green color. Other weathered 
masses of this conglomerate are lighter and more yellowish 
in color. 

Characteristic are the bluish, milky white opaleaoerU quartz 
pebbles or grains. 

All the blufiGs and shoals of the creek above Biddle's Mill, 
to the Upper Falls, are caused by these heavy beds of con- 
glomerate. Frequently large blocks of the rock have been 
loosened from their places above by weathering, and have 
rolled down the steep hill-sides into the edge of the water, 
and, in some instances, far into the bed of the creek, causing 
the waters to make a detour. It is i^pon these immense blocks 
of conglomerate, (often larger than the ordinary Ic^-cabins of 
the country,) that the pleasing bluish green color is best seen. 
Upon a fresh fracture it is not so evident. In several places 
the creek flows through narrow gorges in the conglomerate, 
where the rocky banks of the stream rise abruptly, almost 
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preeipitooalyi at least two handred feet above the water level 

It needs scarcely to be mentioned that the shoals thus 
formed afford an almost unlimited water power. 

The old Eagle Forge and the Rob Roy Forge were located 
upon this creek, the former in the south-east part and the lat- 
ter in the northern part of 8. 21, T. 19, R* 6, E. 

The nigged nature of the hills which lie between this mag- 
nificent water power and the outside world, will stand in the 
way of its utilization for some time to come. It should be 
noted, however, that the construction of a roadway along the 
banks of the creek, whilst necessitating the expenditure of a 
large amount of money and labor, would undoubtedly be a 
long stride towards bringing to light the mineral treasures of 
the Metamorphic regions beyond ; for it would open an easy 
highway far up in the heart of this region. 

That this is feasible, the excellent roads lately constructed 
along the Ocoee, and similar streams in Tennessee, are a suf- 
ficient proof. 

Above the site of the Eagle Forge, a belt of soft green tal- 
coid or hydro-mica slates is found, similar to those below Rid- 
dle's Mm. 

The Upper Falls are formed by a heavy-bedded quartzite 
which forms the crest of the highest ridges in this part of the 
Metamorphic region. The Blue Mountain and Rebecca 
Mountain are formed in great part by it 

The quartzite is principally, at this place at least, a dark 
bluish almost massive rock, with some mica, and perhaps 
feldspar. Subordinated, are lighter colored beds, and also a 
very coarse conglomerate, frequently ferruginous. Towards 
the eastern flank of the ridge, I have always found a lliin- 
bedded, fine grained siliceous slate, which breaks up into 
small pieces resembling chips of wood. The siliceous slate 
varies in color from a dark slaty gray, to almost white. 

The '' Great Falls " are located upon the maps at this place, 
where the creek cuts through the quartzite. They are, how- 
ever, beautiful shoals, but hardly true falls, as the highest of 
them are not more than three or four feet. The lowest falls, 
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just above Taylor's Mill, are maoh more deserving of the 
name^-falls. 

Since the writing of my last report, I have reason to be- 
lieve that the qnartzite jost spoken of is a metamorphosed 
Potsdam Sandstone. This point, however, will probably soon 
find its solution at the hands of Prof. Frank H. Bradley, to 
whom belongs the oredit of having done more than any other 
man towards settling the disputed question of the age of the 
Metamorphio rooks of the Southern Apalachians. 

As one point of resemblance between the quartzite and the 
non-metamorphosed Potsdam Sandstone, may be mentioned 
the abundance of fine chalybeate springs, found in so many 
localities upon the flanks of each. (See Beport of 1874, pp. 
42 and 65, and also belo^i^ under Potsdam Sandstone.) 

Along the banks of Talladega creek, above Bdddle's MiU, 
the bluffs and shoals, with few exceptions, are formed of con- 
glomerate ; it is not to be inferred, however, that softer slates 
are entirely wanting. Along the road from Ashland to Talla- 
dega, a few miles south of the line of the creek, the slates are 
seen to be almost, if not quite, as abundant as the beds of 
conglomerate. 

Below Biddle's Mill I believe the conglomerate plays a very 
subordinate part; heavy beds of greenish, soapy-feeling, 
smooth slates prevailing almost exclusively. 

Lastly, I may state that the rocks just considered have, al- 
most without exception, a strike of north-east and south-west, 
and a dip of 45 deg. or so, towards the south-east. I have 
never yet noticed any occurrence of the reverse dip (to north- 
west) in this belt of slates, &c., either at this place, or else- 
where, where I have crossed it 

Of Vaefvl Minerals^ in this formation in Talladega county, 
I have only to record gM^ which has been profitably worked 
at the Biddle Gk>ld Mine, (now the property of Senator Cun- 
ningham.) Much of the quartz here mined shows the gold 
plainly to the eye, and the numerous assays of samples from 
various depths, as well as the testimony of those who have 
worked the mine, show that the mining can be carried on with 
profit. 
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It is plaby however, ihat ynVk the rude maohineiy used much 
of the gold is lost in working up. 

Gold has been mined also north-east and south-west of this 
place, in the same belt, but with no other appliances than the 
pick and pan. 

2. Potsdam Sandstone. 

Of the sandstone of this age in Talladega county, there are 
two distinct occurrences ; the one in the northern, and the 
other in the southern part of the county. The former, being 
more simple in its details, will be first described. 

Two or three miles north of Alpine Station, on the S., B. & 
D. Br. B., a range of mountains extending from near Ohocco- 
locco creek above Talladega, ends with three high and prom- 
inent peaks. From these pea^ a lower range may be seen 
turning southward, but soon dying out. This range is the 
first of the Potsdam Sandstone indicated above. Whilst the 
range as a whole is a very distinct feature of the landscape, 
it is found to consist of a succession of higher points, with 
low places or gaps between. 

Mt. Parnassus, north of Talladega, is one of the well 
known land marks of this range, and the three high points 
near Alpine are others. The range is not continuous, but 
made up of a succession of short ranges, not however, fol- 
lowing each other in the same straight line ; but as one dies 
out, another sets in en echdoriy a little to the east or west of 
it, and thus the cfiain is prolonged. Through the gaps thus 
formed pass the various roads leading from Talladega to the 
ferries on the Coosa. The highest of the three points at 
Alpine, measures by the aneroid barometer 1,000 feet above 
the level of the rail road at the station, or 1,496 feet above 
tide water. 

The height of Mt. Parnassus, I have not measured, but it 
cannot be much less than that of the Alpine peak. 

The chains of Potsdam Sandstone often end abruptly, and 
after several miles of level country, begins another chain 
quite as abruptly as the other ended. The geological posi- 
tion of the sandstone is quite simple in this county. It is 
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botinded on the west bj the strata of the Quebec Dolomite, 
being brought up to that level by the faultings so common in 
the region of the Appalachians. The eastern flanks of the 
mountains and a strip of varying width at their feet, are usu- 
ally formed by the shales of the Quebec formation, which are 
in turn succeeded by the Dolomite, which then covers the 
country to the next fault by which the Acadian slates are 
brought up to the day. 

It is probable that the Calciferous Sandstone intervenes in 
most places between the Potsdam Sandstone, and Quebec 
Shales, and, in truth, in those gaps left where one chain ends 
and the other begins, it is often found. 

The rocks are sandstones chiefly, with some fine grained 
conglomerate, with pebbles not larger usually than grains of 
wheat Characteristic markings in most places, are the 
sandy rods caused by the boring of a marine worm Scdithus 
linearis^ into the yet soft sands of that ancient sea-beach, and 
the subsequent filling in with sand of these worm burrows, 
so that when the loose material of the old sea shore was 
compacted into a rock, these traces were preserved. These 
soolithus rods are extremely abundant in some localities of 
the Potsdam Sandstone, whilst others appear to lack them 
altogether. I have not observed any other fossils in these 
rocks in Alabama. 

In making the ascent of the mountain at Alpine, at its base 
is seen an outcrop of ahaly, cherty limestone,^ belonging in 
all probability to the Dolomite of a later formation, which 
has been brought up by faulting to a level with this. At one 
point half way up the mountain there is exposed a bluff of 
sandstone, striking about five degrees east of north, and dip- 
ping about eighiy-five degrees to the south of east. One 
layer here exposed is a black ore of iron, with somewhat 
resinous lustre, fragile, and having somewhat the appearance 
of coal. 

A partial analysis of this, by Mr. Britton, shows the fol- 
lowing composition : 

•This rook BiSotda some beautiful apecimenB of oolitio limeetona 
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Metallio iron 56.74 

Insoluble siliceotis matter (white sand). 0.76 

Sulphur None. 

Phosphorus 1.52 

Manganese Trace. 

An exceptionally large amount of phosphorus, equivalent 
to about 3.00 phosphoric acid, is the noticeable feature of this 
curious ore. 

A thin coating pf limonite is seen in many places on the 
exposed faces of the rock, and, indeed, here as well as else> 
where, the Potsdam Sandstone seems to hold a considerable 
quantity of iron, either as pyrite or as its decomposition pro* 
duct, limonite. 

Near the summit, the heavy ledges of sandstone which 
form the crest of the mountahi begin. On account of the 
thickness of these beds, the rock appears almost massive at 
times, but where the bedding could be made out the strata 
show a dip of between 85 degrees and 90 degrees towards 
the south-east. Upon the summit of this and other moun- 
tains of this formation, are huge piles of rocks, the broken 
remnants of once continuous ledges. Upon these a scanty 
growth of oak, usually gnarled and often stunted, prevails ; 
whilst under foot, the crevices between the rocks afford favo- 
rite retreats for the rattle-snake and black-adder. Other 
forms of life are rarely seen upon these bleak hill tops, ex- 
cept a clumsy black grasshopper, spotted with red, which is 
a constant denizen of the most barren soils. 

From the bold and abrupt manner in which these hills 
rise from the surrounding plains, fine views are nearly always 
to be had from their summits, so that 'the ascent of them 
more than repays the geologist for the fatigue endured, in 
giving him, so to speak, his geological bearings. In this case, 
to the westward across the Coosa were the blue outlines of the 
hills of the St. Clair (Coosa) coal fields. North-eastward 
stretched the chain of Potsdam Sandstone, from the point 
where we stood, far beyond Talladega. Eastward were the 
mountains of the Metamorphic with the subordinated hills of 
Acadian slates and conglomerates on this side ; between, lay 
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the valleys and clieriy ridges of the Quebec Dolomite. 
Southward, the broken country known as the Kahatchee 
Hills, showed some system in its structure when viewed from 
this elevated point. 

The large amount of iron in the sandstone of this forma- 
tion is shown by the chalybeate springs which have their 
sources in the mountains.. A very fine spring -of this kind is 
the Chocco Spring of Mr. Jarrett Thompson, some three or 
four miles north of Talladega. Near this spring, also, a con- 
siderable show of limonite is found, which seems to belong 
to the sandstone, though it may belong to the overlying Dolo- 
mite. 

Nor&-east of Talladega, on Mr. Bowie's place, is another 
strong chalybeate spring at the foot of the mountain. 

8. Calcipebous OB Knox Sandstone. 

On the eastern flank of the range of Potsdam Sandstone, 
which was the subject of the preceding section, it is probable 
that a fringe of Oalciferous Sandstone will be found, though 
as yet I have not certainly identified it. 

Some three or four miles west of that range, however, there 
is a very fine exposure of it at the Jackson Shoals on Chocco- 
locco creek, in S. 22, T. 17, B. 6, E., about eight miles due 
north of Tallad^a. At this point a sharp comby ridge of 
Calciferous Sandstone, striking north-east and south-west, is 
cut through by the creek, forming beautiful shoals for about 
half a mile. The section of Calciferous strata here, begin- 
ning at the foot of the shoals and*going up stream, strati- 
graphically also, from below upwards, is— 

1. Alternations of sandstones and shales, 800 to 900 feet 
thick. The colors of these rocks are exceedingly character- 
istic, buflf, gray, and chestnut brown, the latter color prevail- 
ing. The shales graduate into shaly argillaceous sandstones, 
and these into hard compact sandstones, which often show a 
large amount of green glauconite grains. By the weathering 
of these portions of the rock, the outer surface has a very dif- 
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ferent oolor from the inner, being a yellowish brown, from the 
oxidation of the glaaoonite, whilst the onalteied interior of 
the rock is a decided green. 

The softer shales between the harder sandstone ledges, 
wearing away more rapidly, have left these projecting in a se- 
ries of dam-like ridges, striking across the creek, and over 
these the water tumbles in small cascades. 

2. Light gray dolomite, usually quite cherty, though some 
parts of it are pure enough to furnish tolerably good lime — 
60 feet or more. 

3. Sandstones, with smooth shining bedding planes, which 
often show ripple marks,.and fucoid impressions. These rocks 
are sometimes almost shales, sometimes tolerably thick bed- 
ded. The color is generally a reddish or chestnut brown, 
with some gray layers. Thickness about 60 feet This forms - 
the upper sandstone barrier, or the beginning of the shoals, 
and the more rapid wearing away of the shaly strata, brings 
into prominence the harder sandstone, as in 1. 

4 Ahnost black limestone, which passes below into the 
sandstone No. 3. About 20 feet of this exposed. 

These rocks all dip south-east at an angle of 40 degrees or 
more, and the entire thickness of the strata exposed, I have 
estimated at between 900 and 1000 feet, which is probably not 
far from the truth. 

From the Jackson Shoals this Calciferous ridge stretches 
in a direction a little east of north, across Blue Eye creek, 
towards Cane creek in Calhoun county, about the center of 
T. 15, B. 6, E. 

I have not personally^ traced this ridge, and give the above 
on the authoriiy of Senator A. Cunningham. 

The tall of water at the Jackson Shoals is over 26 feet, and 
as the creek is a bold full stream, the amount of water power 
can easily be imagined. There would be very little difficulty 
in constructing the dams, as the sandstone ledges form them- 
selves tolerably good dams already. 

4(a). Quebec ob Enox Shales. 

The Potsdam Sandstone range west of Talladega is fringed 
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On its eastern foot by a varying width of these shales. At 
the town of Talladega' the shales are found as far eastward 
from the monntain as the rail road depot. The town is, there- 
fore, upon the line of junction between the Shale and the 
oyerlying Dolomite ; the strata of both formations being found 
within the city limitsr 

In going south-west from Talladega to Alpine, along the 
eastern side of the Potsdam Mountain, our road lies, in great 
part, over these shales. Their general character is the same 
wherever I have seen them in Alabama and Tennessee, yel- 
ow, buff, gray, greenish, and reddish-brown colors prevailing. 
On the Stone's Ferry road, beyond Mr. Turner's, the shales 
show thin-bedded sandstones, with ripple marks, interpolated 
between their layers, and at Mr. Dick Hillsman's these shales 
aeem to be underlaid by a shaly or flaggy limestone, almost 
black, and very fine grained and compact. It is, at this 
place, characterized by the occurrence in it, or between its 
layers, of concretions of dark homstone. Jhese concretions 
look like rounded water-worn pebbles or boulders, and their 
true nature is revealed only when broken open. 

Beyond this comes the range of Potsdam Sandstone. It is 
quite probable that some of the strata which I have just de- 
scribed belong to the underlying calciferous formation, though 
at this point a line of demarcation between them is hard to 
draw. 

At Alpine, or rather at Plantersville, the shales are found 
skirting around the southern end of the Potsdam chain, which 
dies out abruptiy at this place. 

Of U9efvl maJterial in this horizon, I have none to enumerate. 



4(6). Quebec ob Knox DoLOMirE. 

Distriimtion and Topography. 
The greater part of the superficial area of Talladega county 
is made by the rocks of this formation. 

For convenience, its occurrence in the Kahatohee Hills will 
be considered separiitely. 
10 
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The Potsdam range, stretching from the Choocolocco south- 
westward to Plantersville or Alpine, divides the Dolomite in 
the northern part of the county into two areas. By referring 
to the details of Shelby county, it will be found recorded that 
a strip of Knox Dolomite lies between the Coosa coal fields 
and the river. This continues across the river and makes the 
country as far eastward as the Potsdam chain, with the ex- 
ception only, so far as noticed, of a ridge of Calciferous and 
Knox Shale which crosses Choccolooco at the Jackson Shoals. 
Eastward of the Potsdam chain, I have noticed no other rocks 
than those of this period, until the hiUs of Acadian slates are 
reached; a distance of four to six miles. In general, that 
part of the county west of the Potsdam chain is somewhat 
broken, and extremely barren, with the exception of a few fa- 
vored spots. The reason for this lies in the fact that the chert 
of this formation covers very considerable areas there, and 
wherQ that is the pase, pine barrens are found. I need only 
to refer to the country traversed by the road from Talladega 
to Collins' Ferry ; also along the road between Alpine and 
Glover's Ferry. 

A large tract of country between Alpine on the north, the 
Kahatchee Hills on the south, and the Acadian Hills on the 
east, is somewhat rolling, but good farming land, and many 
valuable farms are found there. The strip five or six mUes 
wide between the Potsdam chain and the Acadian Hills is the 
most attractive, perhaps, of any part of the county. Most of 
this has a deep red fertile soil, and many fine plantations and 
elegant villas are seen from the valley road. 

GsoLOGioAL Details. 

On the road from Gadsden to Talladega, where it enters 
Talladega county from Calhoun, barren hUls covered with 
chert prevail, as far as section 16, township 16, range 6, east, 
near Mr. Dill's, where a valley road begins and is followed to 
Eastaboga, and south-westward to the Jackson Shoals on 
Ohoccolocco creek. This valley, or succession of valleys, is 
characterized by a deep red colored, ^d apparently fertile 
soilj in which is found much Umonite. At Mr. Dill's a fine 
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spring is the source of Blue Eye oreek, which flows thence 
west-ward into the river. 

Tarning west-ward from Eastaboga we come soon, (four or 
five miles,) to the ridge of Oalciferous Sandstone, which has 
been described in a previous section, as forming the Jackson 
Shoals. 

Beyond this ridge towards the south, there is a £ne tract of 
farming country, with considerable surface show also of 
limonite, for several miles, to the foot hills of the Potsdam 
range so frequently mentioned. 

On the eastern side of the range comes the strip of Knox 
Dolomite, which will be discussed below. 

Turning westward within four or five miles of Talladega, 
without crossing the Potsdam mountain, we find a broken 
country underlaid by the chert, all the way to Collins' Ferry 
on the Coosa. One exception to this may be given in How- 
ell's Cove, a very attractive valley, lying hemmed in on three 
sides by sterile hills. 

Where the chert prevails, as it does in the area under con- 
sideration, the characteristic features of this portion of the 
Dolomite (probably the upper part,) are well seen. For eight 
or nine miles, is a succession of hills or ridges, covered with 
angular fragments of chert, and timbered with a growth of 
long leaf pine. Of other forms of vegetation, with the excep- 
tion of asters, and a few hardy plants, there is little to be 
seen. In the little valleys, and frequently also upon the 
ridges, ledges of cheriy dolomite crop out, and where calca- 
reous rocks are not actually seen above ground, their pres- 
ence may be inferred from the numerous ^'lime-sinks" which 
characterize this region. In one of these ''sinks," section 34, 
township 17, range 4, east, ledges of a fine grained drab- 
oolored impure dolomite overhang the entrance of a cave, in 
which ''tripoli/' or fine white powdery silica, has been found ; 
it is probably the residue from the decomposition of cheriy 
dolomite. The rock which overhangs the cave has the char- 
acters of a good lithographic rock, though I do not know 
tiiat any actual test of it has been made by the owner, Mr. 
Thos. A. Cook, of Plantersville. 
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Such a sterile soil has, of coursey few atiractions for the 
farmer, and we find the conntrj ahnost uninhabited, except 
along the banks of the streams which water it, and these are 
few in namber. 

Further sonth-west a similar region in almost every respect 
is crossed by the road from Flantersville to Glover's Ferry. 

Three or four miles north of west from Plantersville, is an- 
other occnrrence of what has been called lithographic stone, 
on the land of Mrs. Stone. 

The cheriy hills in this locality are not nigged and broken 
like some of those further north, but gently nndnlating, show- 
ing only occasionally fragments of the characteristic chert 

Along the crest of a hill some 100 to 150 feet above a wide 
open glade, the lithographic stone is exposed in ledges, strik- 
ing north 15 degrees east, and dipping 15 d^rees south-east, 
at an angle of 45 degrees. 

Just above the upper ledge of the rock, and covering it 
with a sharp projecting comb, like that of a roof, is a thin 
stratum, 10 to 12 inches thick, of calcareous shale, which 
weathers dark brown. The limestone itself shows a thick- 
ness of twenty to thirty feet. Some of it is exceedingly fine 
grained and compact, and I should be much disappointed if 
it will not answer well as a lithographic stone. It will prob- 
ably also answer well as a cement rock. 

The limestone seems to be quite free from pyrite ; but the 
overlying shale is full of it. 

From the weathered surfaces of some of the limestone, 
project lenticular and cylindrical concretions of homstone, 
and these, detached from the limestone in its disintegration, 
lie scattered about the slopes of the hill, and their curious 
shapes have attracted much attention, and given rise to many 
stories of the occurrence of fossil fish, <tc., there. 

It is quite probable that the shales overlying the litho- 
graphic stone, will, upon closer examination, be found to be 
fossiliferous. 

From the same formation, on Mrs. McKenzie's land, is an- 
other occurrence of lithographic stone, which has been 
thoroughly tested by experts, who have given very favorable 
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reports. Unfortanately I missed seeing this locality, and am 
able to giye no information conoeming it except at second 
hand. In Prof. Tuomey's time, this stone was known as a 
good hydranlic limestone. 

West of Mrs. Stone's qnarry towards the river, the land is 
gently undulating, but apparently not fertile, the timber 
being chiefly long leaf pine, wi^ little or no undergrowth. 

In section 15, to^vnship 19, range 3, east, a chert ridge 
ends abruptly in what is known there as the Calhoun moun- 
tain. The summit of this little mountain is about 350 feet 
above the level of the Coosa river. The slopes of the hill 
are covered with fragments of the chert full of rhombohedral 
cavities caused by the removal of dolomite crystals. A ledge 
of dolomite about three fourths of the way to summit, has 
been burded for lime, but it is too siliceous to make a good 
lime. The strata strike nearly north-east and south-west, and 
dip south-east. 

The mountain is only about two miles long, the north- 
eastern end of it gradually sinks down to the general level of 
the elevated rolling country mentioned just above. 

Near the foot of this mountain, in section 16 or 21, town- 
ship 19, range 3, east, is a very large pond spring, the source 
of a beautiful little creek, called Clear creek, which flows into 
the river about three miles from its source ; about one and a 
half miles direct distance. A large mill, (Frederick's) is loca- 
ted on Clear creek, a few hundred yards from its mouth. Be- 
low the mouth of the creek, at the ferry, a whitish cherty 
dolomite is exposed ; it has been burned for lime, but like 
that from Calhoun mountain, it is too siliceous. 

From this exposure it was difficult to ascertain the strike . 
and dip, but the former seemed to be a little west of north, 
and the latter south of west at a high angle. 

Some two miles east of this, on Mr. Byar's land, a fine 
grained siliceous dolomite is i^ain seen, with seams or layers 
of homstone. The rock here lies nearly flat, and as a conse- 
quence the strike and dip were not easily determined. As 
well as could be ascertained, the limestone strikes north-east 
and south-west, with a slight d^> to north-wesi If these di- 
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rections are correct, it would show that the distiirbance 
caused by the uplifting of the Potsdam Sandstone, (which 
terminates some six or eight miles north-east,) involved also 
these rocks. The siliceous dolomite under consideration has 
been pronounced a lithographic stone, for which it may an- 
swer, if not too hard and too coarse grained. It is the prop- 
erty of Mr. James Burt, of Mardisville. 

From here, towards Plantersville, a succession of cherty 
ridges is crossed. At Mr. Cook's, two miles from the town, 
there is a limonite'bank showing very good ore, and thence 
on to Plantersville are many outcrops of the ore. 

In S. 19, T. 19, B. 4, east, near the residence of Col. E. B. 
Smith, the ore is seen in considerable quantities at the base 
of a little hillock composed of a porous ferruginous chert. 

In this neighborhood I noticed frequently that masses of 
friable porous chert were imbedded in the red clay of the low 
grounds, not being confined as usual to the ridges. Its rot- 
ten, porous character ^counts for this. 

The Dolomite, between the termination of the Potsdam 
chain at Alpine, and the beginning of another in the Ela- 
hatchee Hills, near Childersbuig, seems to extend unbrokenly 
from the river eastward to the Blue Mountain. It is proba- 
ble, though, that between the two Potsdam Sandstone ranges 
the fault continues, with less vertical displacement, however, 
since it only brings the lower subdivision of the Dolomite up 
to the level of the upper. This is rather a surmise than a de- 
monstrated fact, as I am not sure that the barren cherty hills 
belong to the upper part of the dolomite, although such is 
probably the case. . 

It remains now to speak of the narrow strip of this forma- 
tion lying between the Potsdam range and the Acadian slates. 
The S., R&D. Bail-road skirts along the base of the former 
range for some distance, and the region now to be treated lies 
mostly between the rail-road and the hills or mountains to 
the east. 

In the lower part of township 20, range 4, east. Pope Moun- 
tain forms a very prominent land-mark. It is with tilie region 
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north and north-east of this mountain that we are here con- 
cerned. 

Near the junction of the Quebec Shale and Dolomite on 
the eastern side of the Potsdam mountain, a series of thin 
bedded flaggy argillaceous limestones is usually encountered. 
This may belong in part to the shales. At Talladega, an out- 
crop of it maybe seen in the eastern part of the town ; there 
it is fossilerous, though no well defined forms have been got- 
ten from it. 

At the spring iii the southern or south-western edge of the 
town, a thin-bedded flaggy Umestone (or dolomite) is seen 
striking north-east and south-west, and dipping at a moderate 
angle south-east. 

Further south-west near Alpine, at Beynolds' Mill, a simi- 
lar rock may again be noticed. 

I have already spoken of the discontinuous character of the 
range of mountains of Potsdam Sandstone west of Talladega. 
In the gaps between these elevations the Dolomite skirts 
around, and very often considerable beds of limonite are found 
associated with it. In going from Talladega due north, the 
road crosses beds of the Quebec Shales, with Uttle bands or 
.tongues of dolomite holding limonite, and in the gap near the 
Poor House in sections 10 and 16, township 18, range 6, east, 
there is a large bank of this ore. In the immediate vicinity, 
on Dr. Yandiver's land, a yellow ferruginous shale is found in 
great quantity, showing in many places a good ore of iron. 

Half a mile or more from the Poor House, on Mr. Watson's 
land, is another bank of ore of very fine quality. 

At the foot of Mount Parnassus, a few nules noisth-east of 
this, on Mr. Bowie's farm, ag^in limonite occurs in quantity. 

At the localities near the Poor House the ore banks are 
shut in by the hills of Potsdam Sandstone, and its connection 
with the Dolomite can be seen only by tracing this around 
through low gaps, between successive elevations of the sand- 
stone. 

South-west of this, near Chocco Springs, the occurrence of 
limonite has already been spoken of, as apparently belonging 
to the Potsdam Group, and the same remark applies to an- 
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other bank on Eaqtdre Lawson's land, near by, which is found, 
ont in the hills of sandstone. 

I refer these provisionally to the Dolomite, though their 
actual connection with it has not been actually demonstrated. 
They may possibly be occurrences similar to one to be de- 
scribed further on at Oxford, Calhoun county. 

In a section across this belt now under discussion, from the 
sandstone hills, south-east, to the Acadian slates, we find next 
a succession of chert ridges and intervening, valleys, which 
characterize the Dolomite, making up the rest of the country 
to the eastern limit of the formation. 

Most of the soil throughout this belt is a stiff clay, colored 
deep red by iron, which is in numberless localities aggregated 
with true ore banks. This region is one of the best farming 
tracts in the country, for the chert ridges, though character- 
istic, do not coyer the greater part of the country, as is the 
case west of the Potsdam Sandstone. It is likewise much 
more thoroughly charged with iron than farther west, so that 
this belt of the Dolomite adjoining the Metamorphic is noted 
for being richest in iron ore of any in the county. 

Since .the ore probably comes from the decomposition of 
a highly ferruginous limestone or dolomite, this belt shows a 
greater predominance of calcareous rocks than the western, 
and also a more thorough disintegration of the strata than 
thai To this wearing down of the strata may be attributed 
also the great quantities of clay which characterize the region. 
On this point see, jalso, above in the General Geok)gical Sum- 
mary. % Before going into details respecting the occurrence of 
ore banks, I may here notice, that at the extreme eastern edge 
of this Dolomite, from Talladega Springs, north-east into 
Georgia, a bed of crystallized marble is found, just at the edge 
of the Acadian slates. This marble, in the rc^on of the dis- 
turbance caused by the elevation of the Kahatchee Hills, is 
very beautiful statuary marble, and it has been described by * 
Prof. Tuomey, and analyses have been published by him. 

Further north-east, in S. 18, T. 20, B. 5, east, at Bowie's 
quarry, formerly Herd's, the marble lies in well defined beds, 
striking almost due north-east and south-west, and dipping 
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south-east about 45 degrees. It is white, and banded with 
blue ; and about thirty feet thickness are exposed. Overljdng 
it is a deep bed of red olay, with fragments of semi-metamor- 
phic slates; and this relation between the marble and slates 
may be seen at any of the outcrops. 

Below the marble, in the fields, there is much chert, which, 
however, does not exhibit so much of the angular fragments 
seen elsewhere ; indeed, it approaches very nearly the char- 
acter of a sandstone, though evidently once filled with calca- 
reous matter, as the porous nature of the rock shows. 

Again, in section 12, township 19, range 5, east, at Dr. Tay- 
lor's, jBind at Mrs. McEenzie's, the same marble is found 
under like relations. Analyses of two specimens from Dr. 
Taylor's quarry were given in my report for 1874, and need 
not be repeated here. 

Above this, I have not personally examined any outcrops 
of the marble, though I have information of its occurrence 
all along the eastern edge of the Dolomite. 

As to the age and geological position of this marble, there 
is reason to beUeve that it is a metamorphosed dolomite of 
the formation now under discussion. 

In the region of the Kahatchee Hills, (see below,) this rock 
is more perfectiy crystallized, and we find associated with it 
silicates of magnesia, which may have been derived from the 
chert and magnesia of the dolomite. Further away from this 
area of disturbance, we find the metamorphism less perfect, 
-though still very considerable, caused by the uplifting of the 
Metamorphic hills to the east. ^ 

We may reasonably expect some day to see this belt of 
marble become valuable property. At present there is littie 
demand for it, though some years ago quite an extensive 
business was carried on by Dr. Gkmtt, Mr. Nix, Messrs. Herd, 
and others. 

We may now take up the occurrences of limonite. The 
geological features of this belt, are much the same through- 
out, so that the description of a few localities will suffice for 
all, it being borne in mind that I have been able to examine 
a few only of the more prominent ore banks. 
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A short distanoe north of Bowie's marble qaarrj, and in 
section 1, township 20, range 4, east, and section 6, township 
20, range 6, east, on the road to Talladega, is a long red hill, 
on which is the residence of Mrs. Hannah E. Bevnolds. All 
along the sides of this hill smooth pebbles of Umonite, and 
also larger fragments abound. Beyond the house, in sec- 
tion 6, a large field, inclosing about one square mile, is liter- 
ally covered with the ore, 

I haye not as yet been able to obtain an analysis of the 
ore from, here, but this omission will be filled in a subsequent 
report. I have very little doubt that the ore will prove to be 
of the best quality. 

Specimens of this ore show aU the varieties of compact 
fibrous, ochreous, &o. 

The hill upon which the greater part of the ore is found 
affords a fine site for the erection of a furnace, as it over- 
looks a little creek, and is not far distant from the band of 
marble which will afford an admirable material for the flux. 

Arraugements were in fact made some time since for the 
erection of a furnace here, and the day is probably not far 
distant when it will be built Transportation is always an 
item of the first importance in such undertakings, and the 
proposed rail road from Syllacauga to Talladega will bring 
this point in direct communication with the market, and the 
speedy utilization of the stores of marble and iron ore will 
be the natural result. 

Between Mrs. Reynolds' and Talladega are many valuable 
plantations and beautiful country residences, and this might 
well be called the garden-spot of the county. 

At the old town of Mardisville, a sandy, flag^ dolomite 
crops out in the road in many places, and in the midst of the 
town is one of those beautiful springs of clear water, which 
abound in this formation, so far as it has been examined from 
Bibb county to Calhoun. The dolomite at Mardisville, is in 
some places nearly a sandstone, and large masses of chert, 
porous from the removal of calcareous matter, are abundant 
in the red clay soil. As might be expected with such asso- 
ciations, pebbles and fragments of limonite may be noticed 
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along the road side lor half a mile or more. I have not -visi- 
ted any ore bank at this place. The flaggy dolomite in Mar- 
disville strikes north and south, and dips at a moderate angle 
towards the east. The wagon road over these edges of strata, 
and broken off pieces, is anything but good, and it is quite 
noticeable as being almost the only piece of bad road from 
Syllacauga to Talladega. About four miles east from Talla- 
dega, in section 29, township 18, range 6, east, there is a large 
pond spring several acres in extent, from which flows a tribu- 
tary to Choccolocco, and a mile further, another spring, the 
waters of which flow south-westward into Talladega creek. 

In the south-east corner of the township, and within a mile 
of the hills of Acadian slates, are two fine iron ore banks, 
one known as the Seay Bank, section 36, and another, the 
Irona Bank, sections 26 and 37, the property of Mr. M. H. 
Cruikshank of Talladega. The two deposits are almost, if not 
quite continuous. The ore from this place was used many 
years ago in the old Bob Boy Forge, and the localily, as well 
as the ores described by Prof. Tuomey. I have, in addition, 
two analyses, by Mr. J. B. Britton, of ores, and one of forged 
iron, from this place. To the courtesy of OoL S. 8. Glidden 
of the Alabama Furnace, I am indebted for the analyses. 

No. J. Ore from the 8eay Bank. 

Combined Water 11.86 

Siliceous Matter, insoluble 7 . 39 

Soluble Silica 0.19 

Ferric Oxide 77.54— 54.28 Metallic Iron. 

Alumina 2.07 

Lime 0.07 

Magnesia 0.03 

Phosphoric Acid 0.29—0.13 Phosphorus. 

Sulphur None. 

Manganese undetermined, & loss . . 56 

Total' 100.00 

100 parts Metallic Iron oontam 0.221 Phosphorus. 
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No. 2. Ore from the Irona BanJc. 

Combined Wat^r 11.62 

Siliceous Matter, insoluble 11 . 62 

Soluble Silica 0.09 

Ferric Oxide 68.93—48.25 Metallic Iron. 

Alumina 3. 59 

Manganese 3.77 

Lime 0.10 

Magnesia 0.05 

Phosphoric Acid 0.13—0.06 Phosphorus. 

Sulphur None. 

Undetermined, and loss .... 0. 20 

Total 100.00 

100 parts Metallic Iron contain 0.124 Posphorus. 



No. 3. Forged Iron from Ore from Irona Bank. 

Metallic Iron. 99.020 

Carbon 0.198 

SiUoon. .....;.;; ;....:.... 0.265 

Sulphur.... 000 

Phosphorus. 0.122 

Manganese 0.064 

Undetermined, and loss 331 

Total ,.100.000 

These analyses show sufficiently well the character of the 
ore, especially as they were made from average samplea col- 
lected by Ool. Glidden. Whilst analyses from average sam- 
ples may not always make so fine a showing as those from 
picked specimens, yet they are the only analyses of much tbIuc 
in giving an idea of the general qwdity of an ore bank. 

Gk>od limestone is near at hand, and the forests of pine sur- 
rounding the ore beds will yield fuel enough for many years. 
The extent of this deposit is very great, and it lies about four 
or five miles distant from the rail road. 
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Most of the way from this ore deposit np to the residence 
of Ool. McElderry, in S. 11, T, 18, R. 6, east, outcroppings of 
limonite may be seen by the roadside, and on the left are 
ridges of chert. 

On the Selma,^ Borne & Dalton Bail Boad, i^ section 17, 
township 17, range 7, east, is the Alabama Furnace, Col. Ste- 
phen S. Glidden, Superintendent. 

The ore banks are in sections 16 and 17, and cover an area 
of about one mile square. The limonite is of the usual char- 
acter. Towards the west the ore is purer, but in the eastern 
and southern portions of the field there is mixed with the 
good ore much that is cherty, and a good deal of the porous 
friable chert that we have met with so frequentiy. 

As to the thickness of the deposits, I can say but little. I 
saw myself no pits deeper than fifteen feet, though I was told 
by one of the contractors, that the light-colored yellow sand, 
below which they had found no ore, has been reached in sev- 
eral places, at depths varying from 15 to 20 feci 

I have no analysis of any of the ore from these banks, but 
the iron made from it meets with a very ready sale. 

The limestone at present is gotten from a layer in the dolo- 
mite of this formation, in section 18, near the furnace. The 
beds strike north-east and south-west, and dip south-east. 
The greater part of the rock exposed at the quarry is a com- 
pact bluish limestone, or rather dolomite, as shown by the 
analyses given below. Some of the beds are of a gray color, 
and a band or seam of homstone traverses part of it. 

The analyses are by Mr. Britton, and I am enabled to pub- 
lish them through the courtesy of Col. Glidden, for whom 
they were made. 

No. 1. Limestone from 8. 16, T. 17, R. 7, E., TaUadega Co. 

Carbonate of Lime 55 35 

Carbonate of Magnesia 34.68 

Siliceous Matter, insoluble 7.75 

Iron and Alumina 1.48 

Wat«r, and loss 0.84 

Total 100.00 
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No* 2. Another lAmedofnefrom same looaltty. 

Carbonate of Lime 61 86 

Carbonate of Magnesia. 33.55 

Siliceous Matter, insoluble 2.86 

Iron and Alomina 1.09 

Water, and loss. 0.64 

Total 100.00 

Daring my last visit to the Alabama Fnmace, it was oat of 
blast for the purpose of re-lining, and a large quantity of a 
peculiar furnace scale had been taken out of the stack. 

A specimen of this scale, analyzed also by Mr.^ Britton, 
showed the following composition in 100 parts: 

Furnace Scale. 

SiKca 1.46 

Iron and Alumina 3.62 

Zinc Oxide, ) o^ „ix 

Cadmium Oxide, J ^^'^ 

Graphite, and undetermined 3.22 

Total 100.00 

Showing it to be almost entirely a mixture of zinc and cad- 
mium oxides, the zinc oxide being by far the more abundant 
of the two. 

The presence of zinc in furnace scale from Benton couniy 
was noticed by Prof. Mallet in Tuomey's Beport, (probably 
the same locality with this.) 

It is notewortliy that none of the iron ores, o& of the lime- 
stones analyzed from here, show the presence of zinc, which 
must therefore exist in very small quantities, probably, in the 
limestone. Perhaps if these should be carefully tested for 
zinc, its reaction might be detected. 

EooNOMio Matebials and Iron Industbt of Talladega. 

In the geological details above, I have given some account 
of the principal deposits of limonite in the county which I 
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have personally examined ; and I shall not repeat them here* 
The localities where limestone supposed to be suited to litho- 
graphic purposes, have also been given. I might add, in this 
connection, that near Dr. Taylor's, in section 11, township 19, 
range 6, east, there is an occurrence of fine grained rock 
which has been thought to be lithographic stone. I have not 
seen it. 

Springs. — Of the numerous bold springs which character- 
ize this formation, several have been mentioned akeady. On 
Mr. Bowie's plantation, section 27, township 19, range 5, enst, 
there is another, and on the S., B. & D. B. B. another, Kel- 
ley's spring ; but to enumerate all the beautiful springs with 
which, this formation abounds would be impossible. 

Iron Industry. — At present, there is but one blast furnace 
in the county, the Alabama Furnace. 

This furnace is owned by the Alabama Iron Company, 
S. S. Glidden, President and Superintendent, and James L. 
Orr, Treasurer. 

It was started October 1, 1873, having been rebuilt on the 
site of a furnace destroyed during the war. There is only 
one stack, 41 feet high ; 8 feet 8 inches across the bosh ; open 
top; hot blast; 3 blowing cylinders, 40 inches in diameter, 
and 6 feet stroke ; steam cylinder 21 inches in diameter, and 
6 feet stroke ; fuel, charcoal; ore, brown hematite ; ore beds 
about half a mile from the furnace ; limestone about the same 
distance. Furnace yields from 20 to 22 tons of foundry iron 
per day. 

This furnace, though a small one, jields as well as any 
in the State. The charcoal is burned in ordinary kilns upon 
the grounds, and the ore also is roasted at the furnace, so 
that all the operations, except the raising of the ore, and the 
quarrying of the limestone, and cutting of the wood^ goes on 
under the eye of the sujJerintendent. 

Of the future of Talladega county in the production of 
iron there can scarcely be two opinions. The belt of dolomite 
next to the semi-metamorphic hills, holds ore enough for an 
immense industry, and whilst other regions of the county 
are not so much favored in this respect, yet there are fum- 
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aoes mnning in other oounties upon ore banks not more ex- 
tensive than some of those enumerated above. 

Want of transportation stands in the way of the improve- 
ment of many of these localities, and the present low prices 
of iron and bad market, are already seriously felt at several 
of the furnaces in the State already erected. 

Eahatx^hee Hills. * 

Under this heading I shall speak of the geology, &c., of 
that part of Talladega county lying southwest of a line from 
Childersbuig to the southeast comer of township 20, rouge 4 

Topography. 

In the southern part of the township designated above, 
the Pope Mountain makes a very prominent feature in the 
landscape. Three miles south of this mountain, a range of 
hills may be observed striking nearly due west, at first a 
single chain of hills, but beyond Oden's Mill, S. 13, T. 20, R 
8) E., widening out towards the northwest and southwest, 
making a very broken country to the Coosa. Tending south- 
ward, from near the Coosa bridge, (crossing of the S., B. k 
D. B. B.) for several miles, another chain of hills makes the 
western boundary of this region, and in the extreme south- 
west comer of the county, the high hills surrounding the 
Talladega Sulphur Spring, marks the limit of it in that direc- 
tion. 

The Tallasseehatchee flows from the hills of semi-metamor- 
phio slates of the Acadian group, eastward in the low valley 
between Pope Moimtain and the East and West Bange 
spoken of, and then turns northwest to the Coosa, into which 
it empti^ a few miles northwest of Chlldersburg. 

Cedar Creek, rising just south of the East and West 
Bange, near the town of Syllacauga, flows westward into the 
Coosa> between the westem range of hills, and those sur- 
rounding the Sulphur Springs. This creek receives one tol- 
erably large tributary, the Kataula Creek, from the high hills 
of the East and West Bange in Township 20, Bange 3. 
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Having ii» source in the same high hills, and at no great dis- 
tance from the head of Kataula, but on the opposite side of 
the mountain, the Eahatchee flows westward between two 
prongs of the East and West Bange, then northward and 
westward around the ends of these prongs into the Coosa 
below Coosa bridge. The Coleman Fork of Eahatchee rises 
near the source of the latter, flows however along the northern 
edge of one of the hills, Eahatchee being South of the 
same, and joins the main creek two or three miles above its 
mouth. Another small tributary to Eahatchee is found still 
further northward. 

The courses of Tallasseehatchee Creek and its tributaries 
'are worthy of more particular notice. The principal tribu- 
taries are Wewoka and Emaughee creeks, draining from the 
North; and Short and Crooked creeks from the South, whilst 
the head waters of the Tallasseehatchee proper, far up in the 
hills of Acadian Slates have a general westerly course for 
eight or ten miles. 

The Wewoka rises near the western edge of the Acadian 
Hills and flows into Tallasseehatchee after a sinuous, but in 
general, westerly course. It cuts through a chain of hills 
connecting the western extremity of the Pope Mountains 
with the end of the chain of Potsdam Sandstone at Alpine. 

Corresponding to it on the south, Short Creek rises south 
of the East and West Eahatchee chain, cuts through it at 
Oden's Mill, and joins the Tallasseehatchee after a short 
northerly course of six or eight miles. 

The Emaughee and its branches, have their headwaters far 
to the north and east, as high up as T. 19, B. 6, E. In their 
courses they traverse almost the entire series of Acadian 
Slates, rising, however, west of the high Quartsdte ridge of 
Blue Mountain, which is, probably, metamorphosed Potsdam 
Sandstone* Flowing southwest, the Emaughee passes out 
from the Acadian slates into the Dolomite, between the Pope 
Mountain and the East and West Eahatchee Bange, then 
flows westward, joining the Tallasseehatchee between those 
mountains, and three or four miles west of the slate hills. 

Similarly, Crooked creek, with its branches, rising far south, 
11 
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three or four miles beyond Byllacanga, and likewise near the 
qnartzite ridge of Bebecca Mountain or Blue Mountain, flows 
northeast through Acadian slates, crossing almost the entire 
belt of them, emerges near the end of the East and West Ka- 
hatchee chain, at the falls at Vincent's Mill, and a short dis- 
tance below that it joins the Tallassahatchee. 

As Was intimated above, the Tallassahatchee proper has its 
sources, like the others, just at the foot of the quartzite ridge, 
traverses the whole series of Acadian slates, almost directly 
across the strike, and enters the Dolomite near Vincent's 
Mill. 

Wherever I have visited the points where the creeks of this 
county come from the slate hills into the Dolomite, attractive 
cascades were seen. 

The Tallassahatchee, then, reinforced by the waters of 
Ematlghee and Crooked creeks, having thus all the drainage 
from the western side of the main quartzite ridge of Blue 
Mountain, from township 19, range 6, east, as far south as 
township 22, range 4, east, flows westward between the two 
mountains so often spoken of, receives the water of Short 
creek, then turns northward and then northwest, to the Coosa, 
receiving the Wewoka and one or two other smaller streams, 
which drain the dolomite belt, the Wewoka rising just in the 
edge of the slate hills. 

The Tallassahatchee, unlike Talladega creek, is a short 
stream, the distance from its source to mouth in a straight 
line being not much more than eighteen or twenty miles; but 
near the slate hills it sends out its long feeders, the Emaughee 
and Crooked creeks, and collects the waters for many miles 
north-west and south-west. 

Talladega creek, as was stated above, rises far out amongst 
the Metamorphic hills, cuts through the quartzite of Blue 
Mountain, crosses the Acadian slates, but receives very little 
accession to its waters west of the quartzite ridge. 

The hills or mountains of this region, which are elevated 
500 to 800 feet above the level of the plain, are often very 
steep and precipitous, especially on that side where the broken 
edges of the strata overhang the plain. Between the indi- 
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vidual mountains wbioh make up the region patches of le^vel 
fertile farming land are frequently enclosed, and, protected by 
the high mountains from too abrupt changes in the weather, 
such areas are sometimes favored spots, where fruit and grow- 
ing crops flourish long after blighting frosts have fallen upon 
adjoining tracts. 

Geology. 

The geological formations represented in this area are — 

(1). The Acadian Slcdes and ConglomeraieSy on the east 
Possibly, also, some of the semi-metamorphosed slates found 
on the flanks of the mountains may belong to this group, 
though they belong chiefly, I believe, to a higher group. 

(2). Potsdam Sandstone. This makes the mass of the motm- 
tains, the sides of which show usually outcroppings of 

(3). Calciferous or Knox Sandstones^ sometimes half-meta- 
morphosed ; and lower down in the edges of the valleys, (4) ti^e 
slates of the Quebec Group likewise, also half-metamorphosed, 
though sometimes unchanged. The greater part of the low 
lands and their cherty ridges, together with the metamorphic 
crystalline Umestone, or marble, lying next adjoining the Aca- 
dian, I have referred to (6) the Dolomite division of the Que- 
bec Group. I have reason to believe that (6) the Black Shale 
is to be found at the foot of the Potsdam Sandstone ridge 
near the Sulphur Springs, and also at another point five or six 
miles south-west of Childersburg. 

With this enumeration of the formations, I shall go on to 
describe in detail this r^on as a whole, and not, as hereto^ 
fore, the formations seriatim. 

Since the Pope Mountain, above referred to, is a prominent 
object, and as its structure is characteristic, it will form the 
starting point of our description. 

The old plank road crosses this mountain in sections 27 and 
83, township 20, range 4, east, near the residence of Mr. S. B. 
Qlazener ; the place of crossing being a comparatively low gap 
between two knobs, one east and one west of the road. The 
mass of the mountain is made up of a siliceous sandstone 
with occasionally some fine conglon^erate. On the summit of 
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the knob to the west of the road, we And these sandstones 
heavy bedded and having all the distinctive features of the 
sandfiybone of the Potsdam chain farther north, except that I 
have not discovered, as yet, any traces of the peculiar ^coItY/tt^ 
rods. The strata strike nearly due east and west, and dip 
north. Upon the summit, associated with the heavy bedded 
sandstones and conglomerate, are great quantities of thin and 
thick bedded sandstones, impregnated with magnetite to such 
a degree that fragments of the rock show strong polarity. 
The usual color of these magnetite-bearing rocks is gray, though 
after long exposure the color is usually darker, sometimes ap- 
proaching to black. Besides these, we find on the knob east 
of the road many pieces of sandstone with lamellsB of an iron 
ore which has the appearance of specular ore, without, how- 
ever, its red streak. 

This metallic substance is found as a crating, sometimes half 
an inch or more in thickness, and the richest specimens usu- 
ally show very little polarity, often none at all. These heavy 
bedded sandstones and conglomerates I have referred to the 
Potsdam Group. Coming down the southern face of the 
mountain, sandy semi-metamorphic slates are first passed over, 
and then a very siliceous limestone or dolomite, alternating 
with strata of a shaly limestone, (the shaly parts so altered 
as to resemble the talcoid slates of the Acadian group.) Some 
of the limestone is pure white in color, and of compact tex- 
ture, but upon weathered surfaces it is seen to be chiefly sili- 
ceous matter. The limestone beds exposed on the hill-side 
(30 to 40 feet in thickness) seem to vary considerably in their 
contents of silica ; none of it, however, has been found pure 
enough to make good lime. Below these beds are fragments 
of semi-metamorphic slates, with more abundant fragments 
of sandstone, similar to that at the summit, down to the foot 
of the hill, where the Dolomite and its chert of Quebec Age 
begin and fill the interval between this and the mountain three 
miles further south. 

Below the limestone I saw no rocks in place, and the frag- 
ments of slates and sandstones covering the ground may have 
rolled down from above. 
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Some of the diffionlties in deciding upon the ages of the 
rocks entering into the struotore of Pop6 monntain, may as 
well be set forth here, since the same difficulties are encoun- 
tered elsewhere in this interesting region. If the sandstone 
and conglomerate at the summit of the mountain be Pots- 
dam, then in coming down the southern slope, and crossing 
the strata in a descending sense geologically also, (since they 
all dip northward,) we find under the sandstone a series of 
sandy semi-metamorphio slates, possibly Acadian, and below 
these and dipping under them, the siliceous limestone, the 
shaly strata of which have been changed into semi-metamor- 
phic slates very much like those just above. The limestone 
is found more than three-fourths of the way up from the foot 
of the mountain, and, consequently, not very far from the 
summit. The strata of dolomite, &c., unchanged, lie in the 
valley enclosed between two ranges of these hills. If the 
white siliceous liipestone and slates, belong to the Dolomite, 
as I am inclined to think they do, then they have been in- 
volved in the mountain making, have been partially metamor- 
phosed, and are separated from the Potsdam strata, which 
they appear to underlie^ by a fault which is nqt far from the 
crest of the mountain on its southern face. 

Going northward over the mountain we cross nothing but 
the sandstones to the foot of the mountain, when the Dolo- 
mite«is entered and it contiaues to be the prevailing forma- 
tion northward and eastward to the Potsdam chain west of 
Talladega. I did not notice any rocks which resembled the 
Calciferous sandstone and Qaebec shales, on this northern 
slope, but as my observations were confined to a very limited 
area, I presume that upon closer examinations.they would be 
found. 

In section 36, township 20, range 4, east, or opposite the 
eastern end of Pope mountain and between it and the hills 
of the Acadian slates, are the marble quarries formerly owned 
by Mr. J. M. N. B; Nix, and Messrs. Herd ; at present the 
property of Mr. Bond. The quality of this marble was in- 
vestigated by Prof. Tuomey and his analyses and report upon 
it are sufficient proof of ite excellence. The stone has been 
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quarried in seyeral places and exhibits seyeral varieties, pure 
white, light blue, banded blue and white, and dark blue. 

It is very eyidently bedded, and the stratification planes 
are utilized in the quarrying. Upon the surfaces of these 
bedding planes, which strike due north-west and dip 5 deg. 
to 15 deg. north-east, are marks of joints which cross each 
other at an oblique angle, two to four feet apart, thus divid- 
ing.the marble into rhomboidal blocks. 

How deep these joints extend is not known, as very little 
marble has yet been gotten except at the surface. The rock 
is much water-worn. More than fifty feet thickness of soUd 
marble are here laid bare. 

Above it come heavy layeis of irregularly bedded curly, 
knotty, shining greenish slates of the Acadian group, hydro 
mica (talcoid) slates. At one point some twenty feet thick- 
ness of these slates can be seen directly super-imposed upon 
the marble, and, so far as the dip, &c., gOfOonformahly. If, 
however, as is supposed, the marble belongs' to the Quebec 
Dolomite, the Acadian slates have been pushed over upon 
the Dolomite, having been displaced by a fault In section 1, 
township 21, range 4, east, half a mile or more south of the 
above occurrence, marble has also been worked in times past. 
In the same section, near the residence of Mr. Frank Shei^ 
rill, are occurrences of smooth, fine grained, fissile slates, of 
a bluish drab color, from which roofing slates may poftibly 
be obtained. No explorations have been made for the slates, 
and all I saw were weathered surface specimens. These 
were rather soft, and not fissile enough to serve the purposes 
of a roofing slate, still, better ones may be uncovered. The 
slates are similar to those occurring west of Dr. Gtoorge Hill's, 
further south, and with those I have considered them to be 
slates of the Quebec Group, partially metamorphosed. 

In the strike north-west and south-east, and dip north-east 
of the marble, and overlying slates, it will be seen that the 
strata appear to hend around the end of the Pope mountain, 
the strata of which strike east and west. This point will be 
noticed again below in speaking of the range of hills nexi 
crossed in going south. 
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From the western end of Pope moontam a chain of hills 
extends nearly due north to the end of the Potsdam chain at 
Alpine. 

Wewoka creek cuts through this range near section 16, 
township 20, range 4, east. Of the structure of these hills I 
can say nothing from personal observation, though I suspect 
that they are of the same nature with the Pope mountain. 

Going southward from Pope mountain, across the valley 
through which flows the Tallasseehatcbee, a second range is 
crossed near the middle of township 21, range 4, east. This 
chain begins in section 15, township 21, range 4, and strikes 
due west, as far as section 15, township 21, range 3, east, then 
widens out towards the north-west and south-west making 
the Eahatchee Hills. The east and west chain is crossed by 
the plank road, at what is known as the plank road gap, in 
section 16, township 21, range 4, east, and is cut by Short 
creek at Oden's mill, section 18, same township and range. 

At the eastern extremity of this range, where it comes 
close to the hills of Acadian slates, Crooked creek, which 
rises amongst the Acadian slates several miles south or south- 
east of Syllacauga, and flows north-east into the Tallassee- 
hatchee, tumbles over the rocks in a series of cascades at 
Vincent's mill. This is a locality which promises to reveal 
some facts of interest and will be more particularly examined 
at a future time. 

In the plank road gap the following section of rocks is ex- 
posed, in descending order from south to north : 

1. Dolomite and chert of the Quebec formation — at foot of 
mountain. 

2. Flaggy sandstones in fragments covering the southern 
slope — no rocks seen in place. 

3. Very near the summit semi-metamorphic slates, Uke 
many slates of the Acadian group. 

4 Below the summit, on northern side of mountain, and 
directly under and conformable to the slates, are limestones, 
often impure cherty, and shaly, (shaly layers semi-metamor- 
phic or talcoid slates,) and alternating with light colored 
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shal6&— wjiole thickness of the limestone strata thirty to forty 
feet. 

5. Below this the rocks pass into shales, and lastly into 
sandstones, like those seen on the southern slope of Pope 
Mountain. 

6. In the valley of Tallassahatchee, Quebec Dolomite. 

These rocks strike east and west, and dip south. 

The similarity of the strata here crossed and those forming 
Pope Mountain can not fail to attract notice. The two moun- 
tains are parallel, and their strata dip in opposite directions 
from each other, with a Dolomite area between, as though 
they formed parts of an anti-clinal fold. The structure of 
the country at the eastern extremities of these two mountains, 
when more closely examined, may throw much light upon 
this point. 

At the plank poad gap, very little of the sandstone and con- 
glomerates which characterize the summit of Pope Mountain, 
are shown, but to the east and west of the crossing, upon the 
higher points, these rocks, as well as the associated magnetite- 
bearing sandstone, are quite as abundant as there. The lime- 
stones alternating with semi-metamorphosed slates, and lying 
directly under a heavy bed of these slates, are repetitions of 
what were seen at the Pope mountain. 

Following this East and West Chain to where Short creek 
cuts through it atOden's Mill, another very good section may 
be obtained. Bemembering that the strike is east and west, 
and the dip south, we find north of the ridge a rolling area 
of Quebec Dolomite ; at the foot of the hill are sandy semi- 
metamorphic slates, with white cherty limestone, (quarried for 
lime east of the mill, but too flinty to make a good article.) 
This limestone, with its slates, may be seen near the summit, 
and following it are heavy-bedded sandstones, and with this, 
a stratum (2 to 3 feet in one place where cut through in mak- 
ing a road,) of solid sandstone charged with magnetite, many 
fragments of it showing strong polarity. 

The southern slope of the hill is made up chiefly of green- 
ish, soapy-feeling half-metamorphosed slates, a little less orys- 
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talline than the so-called taloose slates, but otherwise yerj 
much like them. 

Below these slates, with which sandstone ledges are often 
associated, we come upon cherty dolomite once more. 

This section, like that over the mountain at the plank road 
gap, is at a low place, and the structure of the mountain at 
these two places differs slightly from that at the Pope Moun- 
tain, and also at the high points westward which remain yet 
to be described. 

I am free to confess, that the exact relations of these rocks 
are not altogether clear to my mind, and that whilst I can re- 
fer the heavy-bedded sandstones and conglomerates, making 
up the main mass of the mountains, to no other horizon than 
that of the Potsdam Sandstone, the thin beds of half-meta- 
morphosed slates under them, and they in turn underlaid by 
alternations of limestones and similar semi-metamorphio 
slates, are quite confusing, though all that I have observed in 
this region makes the explanation given above, in considering 
Pope Mountain, appear to me most probably the true one. 

From Oden's Mill westward for three miles, the ridge is a 
single one ; but near S. 15, T. 21, B. 3, east, it divides into 
three or more distinct ridges, north-west, west, and south-west, 
respectively, and become dividing ridges between Kataula, 
Kahatchee, and Coleman's Fork. In S. 16, T. 21, B. 3, east, 
on the summit of the mountain, there is a depression called 
the Dry Pond, which at certain seasons .of the year is filled 
with water, which drains off towards the south into Kataula, 
and towards the north into Kahatchee. This Dry Pond is 
near the point where the undivided range terminates, and the 
branching begins. 

The most northerly of these branches curves off first north- 
west, and then nearly north, making a sort of arc of a circle. 
It has the highest peak in this vicinity, that just back of the 
residence of Mr. Albert Grumpier, and as it has no other 
name, I shall call it Crumpler's peak. Its elevation above the 
rail road level at Childersburg is 800 feet, and on that side 
overlooking the plain towards the east and north, it is very 
steep and precipitous, many places near the summit showing 



162 

an exposure of sandstone cliffs many feet in thickness. The 
structure of this mountain is a type of that of all the others 
in the region, and I shall therefore give it more in detail. 

The summits of this and other ridges of the kind are quite 
irregular, some points being 200 to 300 feet higher than oth- 
ers. The highest points are always covered with huge blocks 
of sandstone, piled in confusioA upon each other, so that an 
undisturbed ledge, or one in place, is not very often seen. 

In the lower places a kind of shaly sandstone, sometimes 
almost shales, are always found. These shales have a brown- 
ish yellow color. It is rather strange to meet with this alter- 
nation of harder and softer strata in going along the strike of 
the rocks. Such alternations would naturally be found in go- 
ing across it. The strata here dips towards the south, south- 
west, and west, according to the direction of the strike. Be- 
low the summit on the east and north sides, and geologically 
below the sandstone, are sandy half-metamorphosed, greenish 
slates ; then limestones partly gray and cherty, partly blue, 
with argillaceous bands, and partly a very fair blue limestone 
that makes an excellent lime. Below this again the partially 
metamorphosed slates like those above, passing downwards 
into the unchanged dolomite of the valley. 

A section showing the actual contact of the sandstones with 
the slates, I did not see on this ridge, though such an one 
has been described above at the Pope Mountain, with which 
this has many points in common. 

Northward from Crumpler's Peak, and a mile or two only 
from Childersburg, similar sandstones and greenish half-met- 
amorphic slates make up a small ridge about 350 feet in height 
above the rail road level. 

These sandstones and slates at the point where I observed 
their outcrops, section 30, township 20, range 3, east, strike 
north 15 degrees east, and dip about 5 degrees towards the 
south-east. With the rocks above mentioned are found also 
fragments of the sandy magnetic rock seen at Oden's mill, 
Pope mountain, Ac. Upon Crumpler's peak I saw none of 
the latter rock. In section 31, just south-west of the locaUty 
described, is a large bank of what appeared to be a very good 



163 

limonite. Stdll farther south-west, in section 36, township 20, 
range 2, east, upon the sides of a cherty ridge, is a fine ex- 
posure of cherty sandy dolomite of the Quebec Group, which 
thus fills in the interval between ridges of Potsdam Sand- 
stone. 

To return now to Orumpler's peak. Between this, aod the 
ne^^t spur of the ridge towards'the south, flows the Coleman 
fork of Eahatchee. After descending the mountain the 
country between the ridges is generally Quebec Dolomite, 
though curly^r hydro mica slates are generally found upon the 
flanks. I have information, which seems to be tolerably 
reliable, that in section 7, township 21, range 3, east, there is 
an occurrence of what has usually passed for coal, but which 
is, in alliprobability, the Black Shale. Between the middle 
spur and the southern one flows the longer branch or fork of 
Kahatchee, through a tolerably narrow ravine. These two 
spurs or branches of the main East and West Chain, die out 
or sink down to the general level of the country about a mile 
west of the range line, between ranges 2 and 3, so that the road 
from Fayetteville to Childersburg, whilst it crosses this moun- 
tainous country, appears to be nearly level all the way. To- 
wards the western extremities of the spurs above mentioned, 
little cross ridges are quite numerous. These are frequently 
seen along the Kahatchee creek, and they are composed 
chiefly of semi-metamorphic (talcoid) slates, often inclosing 
lenticular lumps of quartz. In two or three places I ob- 
served the strike of north 10 degrees west, and a steep dip to 
the north-east. The Fayetteville and Childersburg road lies 
principally over Quebec Dolomite, which, as I have said 
above, fills in the spaces between the main elevations of Pots- 
dam Sandstone. West of this road, may be seen another 
considerable rai^e of hills, extending from just south of the 
mouth of Kahatchee, and approximately parallel with the 
course of the Coosa river, southward to the hills or moun- 
tains which surround the Sulphur Springs. 

This is not a continuous chain, but a series of high points 
alternating with lower places. Cedar creek cuts through it. 
At its northern extremity, just south of Coosa bridge, in sec- 
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tion 8, township 21, range % east, it has an elevation of some 
375 feet. This mountain, like the others, is composed of 
massive sandstone, and these were so much broken up by 
joints that I could not be certain of the dip ; the strike is 
probably that of the axis of the ridge. Upon descending 
this ridge towards the east, i. e., towards the Fayetteville and 
Childersburg road, a narrow belt of unchanged Quebec 
Shales, with the usual bright and agreeable colors, is crossed, 
and then the dolomite of the low grounds. Further south 
than the point where I visited this hill, the magnetite-bearing 
sandstone has been found in abundance. 

In the dolomite which fills in the spaces between the spurs 
and ridges above named of the Potsdam Sandstone, is always 
found more or less of good limonite. The localities where it 
occurs in large quantities are numerous. At Fayetteville 
Cedar creek flows over great masses of gray Cherty Dolomite 
of the Quebec Group, and close to the ford, a littie ridge of 
half metamorphosed slates, juts up very abruptly through the 
dolomite. Nortb of Fayetteville, a similar ridge of slates is 
crossed, then another expanse of dolomite, after which begin 
the hills proper, which, as I have already noticed, are at the 
crossing of the road, not much elevated. These hills are 
chiefly of sandstone, as I interpret it, of the Potsdam Age ; 
but where the road crosses Kahatchee creek, a ridge or hill 
of semi-metamorphic slates comes down nearly to the water's 
edge, so that the road has to be cut out for some distance. 

The geolc^cal position of these slates, I am unable to 
give with certainty. They are of the same nature with many 
of the slates of the Acadian Group ; perhaps not, altogether 
80 much metamorphosed, and a little more sandy. Some of 
them may be Acadian, though others, from their position, 
should be altered Quebec Shales, or, perhaps, Calciferous or 
Knox Sandstone. It will require much time and careful ob- 
servation to settle many geological questions presented in 
these hills. 

The region just described embraces the £ahatchee Hills 
proper, but there is a part of the county south and south- 
west, so intimately connected with them in the foldings and 
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distnrbances of the strata to which they owe their origin, 
that they will be considered together. 

Southward from the Plank Boad Gap, towards Syllacanga 
and the Sulphur Springs, the road is a remarkably good one, 
lying over Quebec Dolomite, which is tolerably free from the 
cherty ridges which characterize portions of it. 

Near the edge of the Acadian slates, from Vincent's mill to 
Syllacanga, and beyond that to Gantt's Quarry, a bed of crys- 
talline white marble is found. In a well at Mr. Hubbard's, 
in Syllacanga, the marble lies at a depth of twenty-eight feet 
from the surface. In section 21, township 21, range 4, east, 
at Mr. Flnker's, on or near the summit of a low hill is a 
> stratum, about ten feet thick, of calcite, enclosed between 
heavy beds of quartzite, all striking north-west and south- 
east and dipping north-east. The calcite is well crystallized 
and breaks readily into cleavage fragments of large size. 
The continuation of this bed north-west, only ten feet distant, 
shows simply a stratum of very pure blue limestone. South 
of this, about twenty yards, another exposure of light gray 
limestone is seen, and in a well almost in the continuation of 
the strike of the calcite stratum, very good marble has been 
reached, whilst north of the same another exposure of fine- 
grained, almost crystalline limestone. 

The hill thus appears to be made up of a succession of 
beds of quartzite and limestone, hardened and crystallized 
by metamorphic action. The change in the texture of the 
first stratum described, from compact, to crystallized, within 
ttie distance of a few feet, is noteworthy. 

The position of these beds, less than a mile from the east 
and west ridge of Potsdam Sandstone, and within two miles 
of the termination of the same towards the east, may have 
some significance. Along the southern face of the latter 
range of Potsdam rocks, and in the valleys skirting the foot 
of the hills, are several localities of slates which have been 
worked to some extent in the hope that they might prove to 
be good roofidg slates. 

South-west from Oden's mill, in section 22, township 21, 
range 3, east, are outcroppings of such slates quite fissile and 
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smooth-faced. The color is a light gray or drab. Dolomite 
or limestone is found in close proximity with these slates, and 
if their relative positions are not disturbed by faulting, the 
limestone is under the slates. Further south-west the same 
slates show still better, and they are generally not far from a 
yellowish fine-grained and tolerably soft sandstone, which 
was used by Ool. Hill during the war for making grindstones. 
This sandstone seems- to lie under the slates also. 

West of this, in section 21, are several quarries from which 
large quantities of slate were dug, and, I belieye, shipped to 
the market. The slates are quite fine-grained and fissile ; the 
beds strike north-east and south-west, and dip 6 to 10 degrees 
south-east. They are traversed by two sets of joints, one 
running north-north-east and south-south-east; the other 
east-north-east, and west-south-west, dividing the slates into 
rhomboidal blocks, which are some twelve to eighteen inches 
in dimensions. Going south from the slate quarries we cross 
the ridge of sandstone which furnished material for the grind- 
stones alluded to above, and as the dip of the strata is south- 
east the sandstone is above this belt of slates, though appar- 
ently below that spoken of in section 22. A very short dis- 
tance south of the sandstone ridge, in section 26, township 21, 
range 3, east, a tolerably good section of the rocks, is exposed, 
which I give, in descending order : 

1. Bluish, curly, arenacious slate 3to4 feet. 

2. Dark blue, flinty limestone, much hacked on 

weathered surface, tolerably massive 15 feet 

3. Shaly, black limestone 6 to 6 feet 

4. Compact, white flint, slaty below 4 feet 

S.^'Light gray, flinty limestone or dolomite of undetermined 

thickness. 
6. Below this, to the bottom of the hill, fragments of semi- 
metamorphic slates, somewhat sandy. 
The dark shaly limestone is fossiliferous, but no fossils 
were determinable. 

From a stratum on a hillside, on the opposite* side of the 
road from where this section was taken, very good limestone, 
for lime burning, has been obtained* 
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Whilst the geological eqnivalencj of the slates and sand- 
stones, and of the strata of the section above are not per- 
fectly clear, yet I am strongly inclined to the opinion that 
they belong to the Oalciferoos or ELnox Sandstone, and Qne- 
bee Shales. The limestone and slates, with a heayy bed of 
sandstone between, are probably of Oalciferoos Age, Knox 
Sandstone, whilst the limestones, semi-metamorphic slates, 
&c., of the above section, are more probably of jbhe Qaebec 
Shale. 

Near Dr. Hill's residence a stratum of fine grained black 
limestone, with veins of calcite, which receives a handsome 
polish and is a fine black marble, has been utilized to some 
extent, and table tops, mantles, and other articles of a similar 
nature, made from it, are very beautiful. 

South of Dr. Hill's, in section 2, township 22, range 3, east, 
is Gantt's quarry, where so much of the beautiful marble of 
Talladega has been obtained. The property is at present 
lying idle. 

As I remarked above, this belt of marble will probably be 
found to be Quebec Dolomite, metamorphosed. Its position, 
and the associated minerals, chiefly talc and other magnesian 
silicates, all point to this view. Towards the south-west, the 
marble has been found and worked at Mr. Cooper's (sec- 
tion 12, ijpwnship 24, range 16, east, of the lower survey,) in 
Ooosa county. At this place, also, it lies at the edge of the 
hills of Acadian slates, and shows the usual varieties, white, 
blue, and banded. 

At Syllacauga, which is finely located on high ground, with 
a good view of the Metamorphic mountains towards the east, 
the Quebec Dolomite, the country rock, is charged with iron, 
and fragments and masses of limonite are found everywhere. 
Some of these occurrences were interesting, since they were 
well-defined pseudomorphs of limonite after pyrite. The 
crystalline form is usually the cube, without modifying planes. 
Most of these cubes, when broken open, show a nucleus of 
unchanged pyrite. Mr. Gothard's, just east of Syllacauga, is 
a locality from which many were obtained. 

Near Mr. Simon Morris' are great quantities of brown ore. 



168 

quite sandy, however, upon the surface. No explorations have 
been made to test the quality of the ore below. 

A few miles north of Syllacauga, near the base of the moun- 
tain with its magnetite-bearing sandstone, beds of limonite are 
found in sections 16 and 20, the latter on land belonging to 
Mr. J. K. Oden. 

Going south-west from Syllacauga, the road is over the Do- 
lomite, which is highly ferruginous, and surface specimens of 
limonite abound everywhere. 

At Mr. Averitt's, about section 5 or 6, township 22, range 3, 
east, there is a very extensive exposure of Quebec Dolomite, 
from under ledges of which boils up a magnificent spring. 

The dolomite is gray, sandy, presenting a hacked appear- 
ance upon weathered surfaces. It is the characteristic dolo- 
mite of this age. 

South-west from Averitt*s, rise the mountains which sur- 
round the Sulphur Springs, and make such an attractive fea- 
ture of the landscape. 

These mountains have already been referred to, incidental- 
ly, as forming the continuation, south of Cedar creek, of a range 
of Potsdam Sandstone running south from near Ooosa Bridge, 
and approximately parallel with the river. The road from 
Fayetteville to the Springs, after passing for some distance 
over the red clay soil of the Quebec Dolomite, leads through 
a very low gap in this mountain, hardly raised above the gen- 
eral level of the country. South of this road the mountain 
has a course first south for a mile or more, then curves around 
gradually towards the south-west, having nearly that direction 
where it forms such a grand back-ground to the scenery at 
the Springs. * 

The following section of the rocks composing the mountain 
south of the springs may serve to give an idea of its struc- 
ture: "The springs are situated in a valley closed in on three 
sides by hills. On the south and east the hills are high and 
precipitous on the side overlooking the spring." 

A little branch flows down towards the north-west from be- 
tween these two hills, and at the Springs it passes over ledges of 
dolomite, and it is from between the strata of this rock that 
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the waters of the Sulphur Spring seem to rise. It may be, 
however, that they owe their content of sulphur to the Black 
Shale, for a stratum which has all the characteristics of the 
shale, with its kidneys of iron pyrites, makes its appearance 
at the base of the mountain, a few miles north of the Springs. 

In ascending the hill south of the Springs, there is first a 
gentle slope of seyerai hundred yards over ground covered 
with fragments of a hard slaty sandstone, almost quartz 
schist, of grayish and white color. Then Jbegins a sharp as- 
cent of about forty-five degrees over fragments of the same 
rock, to the summit, about 300 feet above the Springs. 

The summit of the mountain is composed of heavy-bedded 
sandstones, almost quartzite, striking north-east, and dipping 
south-east, at an angle of about fifteen degrees. The sand- 
stone, as is usual with massive rocks, is intersected by joints, 
one section of which has the direction of the strike, and being 
at right angles to the bedding planes, forms the bold clifib 
which overlook the valley of the Springs. 

In crossing to the south side of this mountain through a 
gap or low place east of the Springs, after passing sandstones 
as above described in the lower part, we find sandy, half-met- 
amorphosed slates above, on the southern slope of the inoun- 
tain. From these slates, a few miles towards the north-east, 
rises achalybeate spring which is much visited. Succeeding 
the slates towards the south, are strata of the Quebec Dolomite, 
and after crossing a narrow valley of it the Acadian slates are 
reached, with the belt of crystalline marble at the foot, as is the 
case all along the line of junction of the two formations towards 
the north-east At Looney's Mill, on the opposite side of the 
mountain from the Springs, and at its base, the slates (semi- 
metamorphic) of the upper part of the mountain are exposed 
in considerable thickness. 

Prof. Tuomey, in speaking of this locality, considers the 
mountain and its slates to be Sub-Silurian. Following him, 
I gave the same classification in my Beport of 1874. 

More extended observations, however, and the great simi- 
larity between these sandstones and slates, and those of the 
Kahatchee Hills, incline me to the belief that the mountain 
12 
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is composed ohieflj of Potsdam Sandstone, here Tery dense 
and compact, whilst the semi-metamorphic slates on the flanks 
are changed Calciferons or Knox Sandstone or Quebec Shales. 
The absence of all fossils, however, will cause some doubt to 
rest upon this matter, since even partially metamorphosed 
rocks are not always easily referred to their unaltered proto- 
types. 

It remains now only to speak of the tract of country lying 
north of the Kahatchee Hills, and between the Pope Moun- 
tain and the East and West Bange, as we have designated it 
The greater part of this area as far as AJpine— perhaps the 
whole of it — is occupied by strata of Quebec Dolomite, some- 
times with cherty soils supporting a growth of pines, some- 
timea more calcaieous, and then forming good farming lands. 
Limonite is of frequent occurrence. At Mr. John Oden's 
residence, S. 13; T. 21, B. 3, east, there is quite an extensive 
bank of it, partly cKerty, but chiefly of good quality so far as 
the superficial appearance goes. This is very near the Hne 
of the Savannah and Memphis Bail Boad, and I doubt not 
will one day be utilized. 

Not far from Mr. Crumpler's house, in S. 5, T. 21, B. 3, E., 
there is an extensive outcrop of limestone, the property of Mr. 
John Oden. It is a blue ai^illaceous banded limestone chiefly, 
but part of it is much purer. It strikes N. 10 deg. W., and 
dips about 85 deg. NE. The strike is approximately parallel 
with that of a ridge of Potsdam Sandstone in the immediate 
vicinity, but the dip is just the reverse of the dip of the strata 
of the mountain. These limestones have a good deal the ap- 
pearanx)e of some of the strata of chazy limestone seen in 
Shelby and Bibb. 

Another quarry in S. 32, T. 20, R 3, east, shows a similar 
series of rocks, with some bands of black velvety homstone. 

Lime has been burned from the stone of these quarries, 
and where properly selected a good article can be obtained. 
These localities are also near the rail road line mentioned. 



CALHOUN COUNTY. 

T(ypography. 

The portion of this county examined daring the past sea* 
son embraces only its southern part) below Jacksonyille ; a 
small part east of the S^, B. & D. B. R, from Oxford to Da- 
Tistown and northward to White Plains; and west of the 
rail road, a portion of the county from ten to fifteen miles 
from the Coosa river. It will thus be seen, that the present 
report is only a partial one, whilst it embraces probably 
most of the geological formations found within the county. 

The drainage of Calhoun county is all into the Coosa 
river, but in two directions ; the one and principal direction 
being southward and westward^ the former through a part of 
Talladega county; whilst the other is northward, through 
part of Cherokee county. 

In order to present these two systems of drainage clearly 
before the reader, it will be necessary to refer to what has 
been said above in the geology of Talladega, and also to an- 
ticipate a little of what is to follow. 

It will be remembered that the Potsdam chain, west of 
Tallad^a town, was said to die out towards the north-east 
before reaching Choccolocco creek. The chain is resumed 
again a few miles north-east of Choccolocco, and runs then 
without serious interruption northward, and north-eastward 
into Cherokee. The break in this chain in the southern part 
of the county determines the direction of the principal system 
of drainage for the Choccolocco^ rising up in the north-east 
comer of the county at the foot of the quartzite ridge, which 
marks the eastern limit of Acadian slates, soon emerges from 
these into the Quebec Dolomite, and flows south-westward 
in this formation between the Potsdam Sandstone mountain 
on the west, and the hills of Acadian slates on the east, to 
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very near the southern boundary of the county, there turns 
ahnost westward, or a little soutii of west, and flows into the 
Coosa through the gap caused by the interruption in the 
Potsdam Chain. 

As it turns abruptly westward it receiyes several tributa- 
ries from the south from the hills o{ Acadian slates, in Cle- 
burne and Talladega counties. The lai^est of these tributa- 
ries are Hatchessofka, Wpllscull, Salt creek, aud Cheahaw. 
It is seen, therefore, that the northern part of Talladega is 
drained off northward through this gap, whilst the middle 
and southern portions are drained through the other gap, 
which is found between Alpine and Ohildersburg. 

The creeks which flow westward are shed by the Potsdam 
Chain, and the latter having more a south-westerly than a 
westerly course. 

Nance's creek, a branch of Terrapin, rises also in the 
north-eastern part of the county, between the Potsdam Chain 
and the Acadian slates, thus almost overlapping with Chocco- 
locco, flows, tmlike Choccolocco, northward around the upper 
end of the Potsdam Chain, into the Coosa. 

It can not fail to strike the most superficial observer, that 
the mountains of Potsdam Sandstone in this county and Tal- 
ladega, have been all-important in determining the direction 
of the principal streams, and if, as there is good reason to 
suppose, the quartzite ridge, so often alluded to as forming 
the eastern boundary of the Acadian slates, be also Potsdam 
Sandstone metamorphosed, the importance of this formation 
as a watershed is all the more apparent, for only TaUadega 
creek cuts through it, in Alabama, at least south of Cherokee 
county. 

From what I have said above concerning the drainage, the 
general topography of the county will be easily understood. 
The highest points are probably along the quartzite ridge 
which is the dividing line between Calhoun and Cleburne. 
West of this are subordinate hills of slates, and then a ridgy 
country of Quebec Dolomite. Succeeding this, towards the 
west, is the chain of Potsdam Sandstone, peaks of which rise 
abruptly 1226 feet or more above the level of the Dolomite, 
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Westward thenoe to the Ooosa, is a broken oonntry of Quebec 
Dolomite and its cherty ridges, with less important belts of 
other formations, which need not be here farther particu- 
larized. * 

GEOLOGY. 

The formations which have been identified in Calhoun are — 

1. Acadian — slates and conglomerates. 

2. Potsdam — sandstones and shales. 

3. Calcifeipus Sandstone. (Knox Sandstone.) 

4. Quebec Shale. (Knox Shale.) 

6. Quebec Dolomite. . (Knox Dolomite.) 

6. Chazj. 

7. Cincinnati Group. 

1. Acadian. 

The rocks of this group in Calhoun county have not been 
studied, except in crossing them from Dayistown towards 
Boss' Ford on the Tallapoosa. There is very littie to be added 
to what I have said of these rocks in Talladega, and in cross- 
ing them at this gap, the section exposed is far less complete 
and satisfactory than that on Talladega creek. 

2. Potsdam. 

The rocks of this formation are sandstones, coarse and fine 
grained, (the former sometimes passing into a conglomerate,) 
and sandy shales. The latter less abundant and character- 
istic than the sandstones. ^ 

The sandy rods, formed by filling in of the burrows of Sco- 
lithua^ are abundant in every outcrop of the Potsdam sand- 
stone visited in this county. 

The mountains seen west of the S., B. & D. B. B.,from the 
Alabama Furnace to Oxford, and east of the rail road from 
there beyond Jacksonville, are composed of this sandstone. 

East of the madn chain, several subordinate ridges and 
knobs of the same rock occur, which will be noticed below. 

DETAIIJ3. 

From the Alabama Furnace in the northern part of Talla- 
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dega county, a tolerably high and isolated mountain may be 
seen towards the north and north-east. It begins about S's 
20 and 29, T. 16, B. 7, E., and trends nearly due east to Ox- 
ford, where it ends abruptty. • 

A short distance from the end of this mountain, begins an- 
other of the same rook, and through the gap thus formed the 
rail road passes from the eastern and southern, to the northern 
and western side of the Potsdam chain. 

The short mountain, about six miles long, first mentioned, 
has the local name of Coldwater mountain. Its highest peak 
about S. 28, T. 16, B. 7, E., is 1025 feet above the rail road at 
the Furnace. The eastern or southern flanks of the moun- 
tain show a narrow belt of reddish and choccolate colored 
shales of the Quebec Group, and probably Calciferous or 
Knox Saiidstone would be identified upon closer examination. 

The summit of the Coldwater Mountain is covered with 
huge masses of sandstone, many filled with sodithus rods^ but 
otherwise the counterpart of what were seen on the tops of 
the peak at Alpine, and elsewhere on the southern prolonga- 
tion of this chain. The strike nearly east and west, and dip 
south. 

In several places on this mountain I noticed large accumu- 
lations of irregular concretionary masses of brownish chert. 

On the southern face of the mountain about section 28, and 
near by, on the northern side, separated by a narrow comb or 
ridge of sandstone, are two immense funnel-shaped depress- 
ions in the sandstone, from two to three hundred feet deep, 
and several hundred yards across from rim to rim. The sides 
of these funels are almost precipitous, some parts being per- 
pendicular cliffs formed by the broken faces of sandstone. 

These funnels are not gapped on any side. In the southern 
one a stream of water is said to fall, and disappear through 
the crevices at the bottom ; at any rate it does not cut through 
the rim in any place. The northern funi^el has no running 
water in it, nor is there any accumulation of water at the bot- 
tom. I did not descend into either, on account of the late- 
ness of the hour at the time of my visit, and the time neces- 
sary to descend and climb out From the edge of the divid- 



175 

ing ridge where both of these depressions oan be overlooked, 
their unbroken rims can plainly be seen. Upon the inner 
slopes are growing the large forest trees of the moantain. 

At the western extremity of this moantain in the Quebec 
Dolomite, a large area covered with bold springs supplies a 
great volume of water for a short creek, the Coldwater, which 
flows into Choccolocco three miles from its source. The west- 
ern extremity of the mountain widens out into several short 
spurs, and at the eastern end at Oxford, also, the mountain is 
not a single ridge, but divided. At the latter place the sand- 
stone is literally filled with acoUlhus rods^ and the little round 
spots which mark the cross sections of these rods on the bed- 
ding planes of the sandstone. 

Just across the rail road at Oxford, nearly opposite the end 
of the Coldwater Mountain, begins the Ladiga or Choccolocco 
Mountain, as it is caUed, which continues on beyond Jackson- 
ville. Except at the southern extremity, this is likewise not 
a Hingle ridge, but rather an aggregation of ridges, the exact 
structure of which has not been fully made out Between the 
prongs or fingers of mountain thus caused, are elevated coves, 
which, near Oxford, are the repositories of some of the best 
of the limonites which supply the Woodstock Furnace, and 
of which more will be said below at the proper place. 

Snow's branch, a small stream which rises north of this 
Potsdam ridge, instead of flowing around the end of the 
ridge cuts through it just in the edge of the town of Oxford, 
and lays bare a very good section of the constituent rocks of 
the ridge. These are heavy-bedded solid sandstones chiefly, 
with some sandy shales on the south-eastern flank. One 
stratum of the sandstone is peculiar from the specks of hydra- 
ted ferric oxide, which give to it the mottled appearance of 
granite. On the south-eastern flanks the brownish sandy 
shales, though probably belonging to this formation, may be- 
long to a higher group. Succeeding these, south-east, comes 
the Quebec Dolomite, which prevails, with few interruptions, 
to the hills of Acadian slates. 

Where Snow's branch has cut through the last heavy bed 
of sandstone of the mountain towards the south-east, there 
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is a bed of brown iron ore in irregalarly shaped Inmps, which, 
when broken open, show an unchanged kernel of pyrite 
within, and every step of the progressive change from pyrite 
to limonite may be observed on a hand specimen. The 
lumps have all the irregularity, pitted surfaces, &o., of the 
limonite of the Qre banks, and the possibility of a similar ori- 
gin for some of the ore is thus beyond doubi 

The sandstone of the ridge, where cut by Snow's branch, 
dips south-east and strikes north-east, the direction of the 
ridge at that place. Further north-east, however, the moun- 
tain bends around, taking nearly a northern course, which it 
holds bevoad Jacksonville. 

Some six or eight miles north-east of Oxford, one of the 
high points of this mountain has an altitude above the rail- 
road of 1,225 to 1,250 feet, and, as Oxford is 678 feet above 
tide-water, of 1,903 to 1,938 feet above the sea. (The eleva- 
tion of Oxford is from the surveys of the Selma, Home & Dal- 
ton Bail Hoad.) 

In riding along the summit near this peak, I noticed the 
same alternations of compact sandstone and sandy shales, 
making higher and lower points, as has been described above 
on Crumpler's Peak in the Kahatchee Hills. A further point 
of resemblance between the two places may also be cited in 
the occurrence of a depression upon the summit here, in 
which water stands during most seasons of the year, the 
pond above Oxford being at least 1,100 feet above the rail 
road. 

The complex structure of the mountain is shown by the 
spurs which curve out from the main direction of the chain 
and enclose huge mountain amphitheatres, with almost pre- 
cipitous sides, which are covered with loose fragments of the 
sandstone. The difficulty of descending the steep sides of 
one of these mountains enclosing a cove, is very great, at 
some points insurmountable. One of the amphitheatres 
spoken of holds parts of sections 25, 26, 35 and 36, town- 
ship 15, range 8, east. 

N^ar Mr. Thomas P. Benfro's, section 26, township 15, 
range 8, east, there is exposed a great thickness of tough fine 
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grained black slates. They have the appearance in the qnarry 
of good roofing slates ; bnt 1 do not know that any have been 
excavated which are fissile enough for that purpose. These 
may be Acadian slates brought up in the up-hea^al of the 
Potsdam Sandstone, and such seems most probably their 
true age, though their exact relations were not completely 
traced out From the cove in which they occur one of the 
tributaries of Cane creek takes its rise, and a short distance 
below the slates, down the branch, very good and pure lime- 
stone is found, (apparently Chazy, though possibly Quebec,) 
no fossils were observed. 

Crossing the mountain again from White Plains over to 
Jacksonville, the same rocks are observed. The mountain is 
there several miles wide, and not a single ridge. Beyond 
Jacksonville, I have not as yet made any observations. 

I have yet to speak of occurrences of the rocks of this age 
between the main ridge and the Acadian hills. In going 
from Oxford north-east to Davistown, just before crossing 
Choccolocco at Morris' mill, one of these ridges is passed, 
and beyond it at the mill, outcrops of Calciferous or Enox 
Sandstone and accompanying shales, succeeded by Quebec 
Dolomite. Then another Potsdam ridge, and another, three 
in all, between Oxford and Davistown, section 11, town- 
ship 16, range 9, east. 

Going north from Davistown to White Plains, the same 
succession may be observed, three being passed between 
Davistown and Gapt. W. B. Hanna's residence. Then two 
miles north of Hanna's another, and at Mr. Charles Martin's 
still another, which at that place is cut by Choccolocco .creek. 
These little ridges are not so much continuous ridges as lines 
of rounded knobs with lower places between. On the south- 
east flank of each was noticed a belt of Quebec Shales pass- 
ing upwards into the Dolomite, which with its cherty ridges 
and accumulations of limonite, forms most of the Chocco- 
locco valley. The strike of the Potsdam ridges appeared to 
be more towards the north-east than that of the main ridge, 
which is nearly north and south. I give these few notes 
simply as matters of interest, for the only observations I have 
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been able to make, were during a harried drive through the 
region in question. A more detailed survey of this part of 
the county will be made, I trust, at no very distant day. 

3. CALCIFEBOns OB EkOX SAin>8T0ME. 

Mention has been made of occurrences of the rocks of this 
Oroup, incidentally in the preceding section. At Moiris* 
mill it is seen in a small ridge where it has been quarried to 
some extent to furnish material for building the dam and the 
pillars at the mill. The usual characteristics of the rock are 
seen there. This sandstone may reasonably be looked for on 
the south-eastern faces of the little ridges of Potsdam Sand- 
stone, which were mentioned near the close of the preceding 
section. ' 

Three miles west of Jacksonville may be seen a sharp- 
crested ridge. This is composed of Calciferons Sandstone, 
striking north-east and south-west and dipping south-east, 
and on the eastern flank is a belt of Quebec or Knox Shales. 

The sandstones are of the usual agreeeiyle colors, and the 
bedding planes are smooth, and marked with fucoidal im- 
pressions and ripple marks. How far this ridge continues 
north and south is not yet accurately made out 

I have information of the occurrence of rocks of this age 
in other parts of the county further west, viz., the continu- 
ation of the ridge which makes the Jackson shoals on Choc- 
colocco, and on the eastern limit of the Coosa coal fields, 
but these two belts I have not personally observed. 

Of useful materials from this horizon in Calhoun, I have 
none to record, except that the sandstones are occasionally 
used for building purposes. 

4. QuEBEO OB Enox Shale. 

A narrow belt of these shales is commonly found on the 
eastern flanks of the Potsdam Sandstone ridges, and ridges 
of Calciferons Sandstone. I have noticed them on the south- 
em face of Coldwater mountain, and also in the eastern Dolo- 
mite belt between the Potsdam chain and the Acadian slates, 
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wherever the subordinate ridges of Potsdam Sandstone ap- 
pear. 

Again, west of Jacksonville, a very plainly marked belt of 
Quebec Shales is crossed jnst before reaching the ridge of 
Galciferons Sandstone, to which allusion was made in the 
section above. 

The formation contains no materials of economic value 
that I am aware of in this county. 

5. QuEBEO OB Enox Dolomtte. 

As was the case in Talladega county, so here, the greater 
part of Calhoun county is Quebec Dolomite. It is found in 
two areas separated by the chain of Potsdam Sandstone. 
The western belt, I have examined only along one route. 
Jacksonville is situated upon this formation near where the 
Potsdam Sandstone has been brought up by faulting, to its 
level. Near Jacksonville the formation is rich in ore depos- 
its, but these remain yet to be examined. Westward from 
that town one passes from the Dolomite in to the Enox Shale, 
and Knox Sandstone some three miles distant, and crossing 
the line of a fault, comes into a belt of Cincinnati Shales, and 
marble, and thence into the Dolomite once more, which pre- 
vails as far as I have gone in that direction, about six or eight 
miles. 

In section 36, township 18, range 7, east, a magnificent 
spring bursts out from the side of a hill where an embank- 
ment has been made in times past for some rail road. In 
section 1, township 14, range 7, east, on the property of Mr. 
Schank, there is a strong sulphur spring near the banks of a 
littie stream. The spring appears to come up from strata of 
Quebec Dolomite, which make the surrounding country. In 
the vicinity is the old Draper lead mine, where galena has 
been found impregnating a limestone. Notwithstanding the 
fact that this occurrence of lead has been known for years, a 
paying vein of the ore has not yet been brought to light. 
TUs is near the upper part of the Dolomite where it passes 
into the Chazy or some higher group, and I am not sure that 
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the lead-bearing limestone belongs to tbis formation, fhongh 
such is most piobablj the case. 

From Alexandria soath-westward, towards Talladega, the 
way is chiefly over the Dolomite. At Alexandria there are 
strong indications of iron in the color of the soil, and small 
fragments of limonite to be seen by the roadside, and two 
miles from the town is a great accumulation of the ore. 

On Cane creek, not far west of Martin's cross roads, (sec- 
tion 7, township 15, range 7, east,) the ore banks have been 
worked to furnish material for a Catalan Forge in the olden 
time. From one of the old pits formed by the removal of 
the ore, rises a Chalybeate spring. 

Six miles west of the Cross Boads, on Cane creek, there is 
also a sulphur spring, which I have not yet visited. 

At Morris' mills, on Cane creek, a mile or two south of the 
Cross Boads, there is exposed a very good section of cherty 
dolomite principally, striking north-east and south-west, and 
dipping south-east. 

From this point south-westward for ten miles, to near Mr. 
Dill's, section 16, township 16, range 6, east, just in the edge of 
Talladega county, there is an unbroken stretch of barren 
piney woods country, with hills of chert, in all respects the 
counterpart of the country crossed in going from Talladega 
to Collins' Ferry. A mile from Mr. Dill's the strongly ferru- 
ginous clay soil sets in once more, the country is more fertile, 
and the limonite pebbles become more and more abundant. 

At the western extremity of the Cold Water mountain, 
boils up a wonderful spring, or series of springs, which pours 
such a volume of clear water into the Choccolocco by the 
short, three miles long, Cold Water creek. 

In the vicinity of Oxford, this western belt of Dolomite 
seems particularly rich in ore, and all the little strips of Dolo- 
mite, which run up between the spurs of the Potsdam Sand- 
stone, above Anniston, are chained with this ore. 

Of the details of these ore banks, more will be found be- 
low in an appropriate section. 

On the eastern side of the mountain the Dolomite, with its 
cherty ridges and beds of limonite, covers the country to the 
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Bemi-metamorphio slate hills of the Acadian Group. Inter- 
ruptions in the continuity of this Dolomite belt, by ridges of 
Potsdam Sandstones, with their linings of Enox Sandstone, 
and Quebec Shales, have already been noticed. 

All the spaqps between these ridges are occupied by the 
Dolomite, and it is not an unusual sight to find large accu- 
mulations of brown iron ore on the flanks of a ridge of Pots- 
dam Sandstone. 

Fine springs abound in this, as in all other areas of the 
Dolomite. A few miles east of Oxford the Boiling Spring 
has long been known . 

At Capt. W. R. Hanna's is another noted spring, section 26^ 
township 15, range 9, east. 

The Dolomite of this belt has been used without much sat- 
isfaction in the Woodstock furnace as a flux. A quarry neco* 
Dr. Snows, section 20, township 16, range 8, east, has been 
worked for that puipose. Analyses of this rock and of one 
near the Boiliug Spring, given in Prof. Tuomey's Second Be* 
port, show that these are true Dolomites, or magnesian car- 
bonates of lime, with, however, from ten to twelve per cent of 
silica. Strata pure enough for lime burning occur in many 
places. 

TJsefvl Mineralai dec. - 

The ores of iron occurring with the Dolomite make this 
the most important formation of the State from an economical 
point of view. 

Of ore banks I can mention only a few of those which have 
been utilized, or those whose great extent deserve some par- 
ticular notice. Allusion was made above to the ore banks on 
Cane creek, not far from the t/oosa, which supplied a Catalan 
forge. One of the longest known, and perhaps most exten- 
sive bank, or series of banks, in Calhoun is in the vicinity of 
Oxford. This flourishing town is partly in section 20, and 
partly in section 30, of township 16, range 8, east, and is in 
the gap between two ridges of Potsdam Sandstone. The low 
place between these ridges is occupied by the Quebec Dolo- 
mite, which, every where in the vicinity of Oxford, is highly 
ferruginous. 
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On the north side of the Oxford end of Ooldwater Moan- 
tain, ore banks of considerable extent are worked at present 
by Dr. Snow, and the ore sent to the Woodstock Famace. 
Between Oxford and the famace, in the little strips of low 
land ronning ap between the spars of Potsdam Sandstone, 
are everywhere banks of ore, generally the property of indi- 
vidaals. Many of these localities were particalarly investi- 
gated by Prof. Taomey, and several analyses of these were 
pnblished in his second report. I have as yet no new analyses 
of ores from these places to add. 

In S. 7, T. 16, B. 8, E., the Woodstock Famace is sitaated, 
aboat 300 handred yards north of the old Oxford Famace, 
which was destroyed daring the war. The fields abont the 
famace, east to ^e foot of the moantain, have been pretty 
well worked over in excavating ore. 

North-east of the famace, a few miles distant, is a cove in 
the Potsdam Sandstone, Bocky Hollow, whence comes a large 
part of the ore, and more particalarly the manganiferoas ores 
which have of late been worked ap in the famace. In S. 33, 
T. 15, B. 8, east, is one of the banks containing the mangan- 
ese ore. This ore is partly a black and brittle ore of iron, 
with a large percentage of manganese, partly a soft black 
earthy mass which -mbs off on the fingers somewhat like 
graphite, and partly a fibroas limonite, sometimes pare, some- 
times manganiferoas. 

As has been intimated, the company has recently made con- 
siderable qaantities of spiegdeiseuy and I anderstand that ar- 
rangements have been made for the prodaction of this metal 
for the market. 

Near this section, 33, is anoth^ bank, with ordinary limo- 
nite. There is, however, scarcely a little cove between the 
spars of the moantain which has not famished its qaota of 
ore to Woodstock, or to the old Oxford Famace. 

Over ihe moantain from Woodstock, on the soath-east side, 
there is another very extensive oatcrop of limonite near Mr. 
M. Garrett's residence, S. 11, T. 16, B. 8, E. 

Still farther east, near the hiUs of Acadian slates, are other 
great deposits of limonite. In the- lower tier of sections of 
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township 15, and the npper tier of township 16, range 9, east, 
these ore banks are found in close proximity to the detached 
ridges of Potsdam Sandstone, to which allusion has been 
made above. Part of this ore is siliceous, and probably unfit 
for smelting, but the greater part is of excellent appearance. 
These localities are north and north-east of Davistown, and 
within two miles of that town. 

As was noticed in Talladega county, so here, the lai^er de- 
posits of limonite seem to lie nearer the Acadian hills. 

Other details concerning the various occurrences of iron ore 
in Calhoun will be reserved for a future report. 



Iron Industry of Calhoun County. 
Woodstock Iron Works, 

Post-office, Anniston, Calhoun county, Ala. ; Selma, Home 
and Dalton Bail Boad. A. L. Tyler, President ; Sam'l Noble, 
Secretary and Treasurer. 

The furnace was put in blast April 13, 1873. One furnace 
43 feet high, 12 feet bosh ; closed top. Capacity, 600 tons 
per month ; all pig metal for car wheel and foundry purposes. 
Blasts hot and cold ; can change on cold blast in a few min- 
utes. Blowing cylinder 72 inches in diameter, 4 feet stroke. 
Engine, 30 inches cylinder, 4 feet stroke. Gases are usd for 
heating the boilers. 

Ore used, brown hematite ; fuel, charcoal. Ores within ^ 
mile of the furnace, unlimited in extent. Limestone, 4 miles 
distant; contains 99.24 Carbonate of Lime. 

6 AND 7. Chazy, Trenton, and Cinoinnati Groups. 

These will be considered together, for the reason that suffi- 
cient data have not yet been collected to separate them in the 
few localities whete I have noticed their occurrence in the 
county.* 

Allusion has been made above to the occurrence of shales 
of the Cincinnati Group, in going westward from Jacksonville. 
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After passing the sharp crested ridge of Calciferoas Sand- 
stone three miles west of Jacksonville, we come into a belt of 
yellowish csdcareoos shales, with which are associated several 
beds of highly fossillierous crystalline limestone or marble. 
These shales and marbles are the counterparts of the shales 
and limestones of the Cincinnati Group, as exposed on the 
opposite side of the river from Knoxville, Tenn. I have very 
little doubt that they belong to the same group, though no 
recognizable fossils could be detached from the limestones. 
The lower part of these beds probably pass through the Chazy 
into the Quebec Dolomite, which succeeds and makes a wide 
belt towards the west. 

Although I detected no beds of undoubted Chazy limestone, 
they wlQ probably be found upon closer examination. I give, 
therefore, merely these notes. 

At Aderhold's MiU in the NE. i of S. 19, T. 14, R 8, east, 
under the bridge a fine section of the shales of this group is 
exposed, and with them is associated a sandy ferruginous cal- 
careous rock, similar to Safford's Iron Limestone. 

From this place, south-west to Alexandria, the road lies 
wholly over these' shales. At the l&tter town, or veryfnear it, 
a belt of dolomite is entered, as has been indicated above. 



MsTAKOBPmo Beoion. 
WoodCs Copper Mine. 

With a view to laying before my readers an account of the 
operations at this mine, since the publication of my last re- 
port, a short trip was made to the locality during the past 
summer. 

Mr. Wood has erected one caloiner, with a capacity of 
6,000 lbs. of ore in 24 hours; one reverberatory, with a 
capacity of 1,200 lbs. of calcined ore in 24 hours. These 
two fumaices are calculated only, to make a matte of 35 per 
cent There is also a crushing mill of four stamps, with an 
engine of 30 horse power. 



186 

It is in oontemplation soon to pat np two blast furnaces 
and a refiner, and to produce ingot copper on the spot. 

The amount of ore now lying in piles about the mouths of 
the shafts, and of the refuse from the ores shipped last year, 
is estimated to be about 800 tons. All this will do for smelt- 
ing, and will probably average 8 to 10 per cent. 

Up to date, (October 16, 1876,) Mr. Wood has raised and 
shipped about 1,600 tons of ore, averaging 16 per cent of 
copper, for which* he has received $3.76 per unit of the per 
centage. 

All the wild rumors about the lai^e amounts of silver con- 
tained in the ores, are reduced to the simple fact that with 
the ores, are found occasionally, masses of rock impregna^ 
to some extent with sphalerite or zinc blende, which shows a 
trace of lead and silver when carefully tested. The amount 
of sphalerite is extremely small, and tiie silver or lead in it a 

As was stated in my previous report, the vein is a bedded 
lode, with the richer black sulphuretted ores, (which are com- 
monly called black oxide,) lying between the ^^ gossan" above, 
and ihe " mundic " or solid pyrites below. 'As yet, only about 
160 yards of the vein have been mined, and only the richer 
ores have been raised, except where the yellow sulphuret has 
been mined for smeltmg, within the past few months. There 
has been no exploration of the vein by which either the 
thickness of the mass of cupriferous pyrites under the black 
ore or its depth is ascertained. It has been cut to a depth 
of twenty feet and a width of ten feet through the solid 
mass, without reaching the limit of the vein in any direction, 
so that the probable amount of these pyrites, which averages 
about 9 per Cent of copper, is very large. As far as the vein 
has been worked the higher grade ores have been taken out^ 
but the great waste thus incurred has induced Mr. Wood to 
provide for the working up of all his material at the mine. 

Besides the cupriferous massive pyrites, a light colored tal- 
coid slate, smooth and soapy to the touch, and in^pregnated 
with the black sulphide, is used (mixed with* the yellow sul- 
phide,) in smelting, but it fuses with difficulty, llie average 
13 
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per cent of copper in this is abont 8, bnt frequently sfareaks 
of black sulphide, several inches thick, are found in ii 

To Mr. Wood and to Capt. Adolf Thies, I am indebted for 
much of the information given above, especially as r^ards 
the quantity of ore raised, and the figures concerning the 
furnaces. 

At my request, Prof. W. G. Stubbs, of the Agricultural and 
Mechanical College, has made several analyses of the best 
specimens of the ore from Wood's Mine. 

It will be seen that they are all sulphuretted ores, though 
thin superficial coatings of the carbonate, &c., give to them a 
variegated appearance. 

No. 1, marked Azurite^ from the numerous crystals of that 
mineral, seen upon the specimen. With these were also 
crystals of Ckalcopyrite^ patches of Malachite, <tc. Brittle 
and porous, and eaedly crushed* 

A partial analysis showed : 

Copper (metallic) 10.62 

Iron 23.10 

Sulphur. 29.20 

Insoluble matter. 4.00 

No. 2, marked Copper Ore (OhalcopyrUe.) This sample is 
principally the black ore, with crysteds of chalcopyrite dis- 
seminated through it, giving it lines of eai^ fracture. Harder 
tiian No. 1, and more compact 

Metallic copper. . . . v 34.96 

Iron Not determined. 

Sulphur. 14.90 

Insoluble matter 7.30 

No. 3, marked Copper Ore, (Malachite.) This sample is 
very porous and consists chiefly of chalcopyrite, with depos- 
its of the green carbonate on the edges and portions of sur- 
face: 

Metallic copper 19.24 

Iron 26.20 

Sulphur 28.10 

Insoluble matter 16.60 
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No. 4, marked Copper Ore, (Black Ore.) Sample porous 
and very brittle, bnt like the others, mixed with the other 
compounds of copper. 

MetaUic copper 43.04 

Iron 15.47 

Sulphur 11.40 

Insoluble matter 7.40 



No. 5. Marked Cuprite. 

An impure porous specimen, containing much irom 

Metallic Copper 45.24 

Iron 31.29 

Sulphur, not determined . 00 

Insoluble Matter 4.20 



These are generally picked specimens, the mass of the ore 
averaging, according to recent assays by Capi Thies, about 
10 per cent copper. Upon the composition and mode of ori- 
gin of these ores, see further, the Beport of Progress for 1874, 
and the remarks of Prof. Stubbs, in the Chemical Beport 
below. 

North and north-east of Wood's Mine very numerous' ex- 
cavations have been made by various parties in the search for 
copper. One mile from Wood's is the shaft sunk byEx-Gov. 
W. H. Smith, from which very fair specimens of the yellow 
sulphide have been extracted. Analysis of a specimen from 
this mine was given in my report for last year. Since that 
time a new shaft has been sunk, machinery set up, and pre- 
parations made for systematic working. We may reasonably 
expect that paying ore will soon be found in some of the lo- 
calities where it is so diligently sought 

Within two or three miles of Gk>v. Smith's shaft, many trial 
shafts have been put down. Some of these I was able to visit, 
and whilst in none has a paying ore of copper been found, in 
several, chemical test shows the presence of some copper. 
Most of these openings are in township 17 and Bange 11, E., 
and in sections 7, 17, 18, 19, 24, and 26. At Mr. M. J. White's, 
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at the mine of Mesard. Parr & Seymour, and of Mr. Driskell, 
the rocks excavated show a reaction for copper. The same 
is probably the case at the other localities given, but I can 
not speak of these from personal observation. 

The history of most of these undertakings seems to be sub- ^ 
stantially this : A company with limited means, or an individ- 
ual, sinks an expensive shaft through the hard rocks, down to 
water; by this time the means are so nearly exhausted that a 
suitable pump for draining the mine can not be purchased, 
and so the enterprise is abandoned, to be renewed at some 
other locality with a similar result. The number of shafts in 
this vicinity, sunk to the water, is truly wonderful. 

If a tithe of the money spent upon such useless shafting 
had been employed in the purchase of a diamond drill, by 
which the supposed copper veins could have been thoroughly 
tested before the heavy expense of shafting had been com- 
menced, many sore disappointments and heavy losses would 
have been spared. 

As in Prof. Tuomey's liijie, so now, the '^ practical miners 
from Ducktown " seem to be the bane of the country, often 
leadmg men to embark their fortunes in ruinous copper-min- 
ing enterprises, in localities where there is geologically not 
the slightest reason for expecting to find a vein of copper ore. 

Under such guidance, I have seen men di^ng for copper 
in non-metamorphosed Enox Dolomite, a bed of limonite 
serving the purposes of the ''gossan." 



COOSA COUNTT. 

In the vicinity of Qoodwater Station on the Savannah & 
Memphis B. B., there are several localities of considerable 
interest. A good deal of work has been done there in search 
of copper, and whilst no paying ore has been extracted, there 
is a very distinct trace of copper to be found in some of the 
rooks. 

In the village, a pit has been sunk some 28 or 30 feet deep, 
in a gray arenaoeoos SGhist with scales of graphite. This 
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rock was mentioned m last year's report, as appearing near 
Mi Olive in Ooosa oonntjy and also at several localities north- 
eastward in Clay county, between Mr. Weathers' and Gan- 
dntchkee, and elsewhere. 

The country rook near the station is syenitic gneiss, which 
in some places is more nearly a homblendic rock, with a con- 
siderable admixture of talc, making what is known as Soap- 
stone, at Mr. Nicholson's, and atone or two cuts above Qood- 
water. This rock cuts very easily, is quite massive, and re- 
sembles the soapstone of Tallapoosa county, except that it is 
tougher and rather more gritty ; still, it is an excellent rock 
for many purposes. 

In 8. 3, T. 24, B. 20, east, an excavation for copper has been 
made by Ex-Gov. W. H. Smith A Co. on Mr. C. W. O'Neill's 
land. The rock here is a dark graphitic schist, with frequent 
scales of biotite, and also crystalline plates, from half an inch 
to an inch in diameter, of a green lamellar mineral, (probably 
talc.) 

The same rock occurs frequentiy north-east of this in Clay 
county, at Mr. Weathers', at Mr. George Hobbs', £c. Pyrite 
is also of frequent occurrence, both in irregular masses and 
in sheets between the joints of the rock. Between some of 
the joints is found also a black soft pyritous mass, which ror 
sembles, in general, the black ore of copper, but it shows no 
trace of copper. Graphite is one of its constituents. As an 
efflorescence or incrustation on some parts of the walls of the 
shaft, there is a soluble salt of iron, probably the sulphate, 
which, when wet with water and placed upon the knife blade, 
coats it with copper. 

The rock itself shows very littie, if any trace of copper. 
The same strata are likewise exposed in the rail road out near 
Hatchet creek. 

In S. 10, T. 24, B. 20, east, in an old field there are found 
pretty large masses of magnetite with very evident crystalline 
faces, and strong polarity. All the fragments are considerably 
water worn, and are found scattered amongst water worn 
quartz pebbles, over a considerable area. In ihe rail road 
cut on Wild Cat creek,adark colored stratum of rock attracts 
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the needle very strongly, and as ibis is only a few hundred 
yards from the locality just mentioned, the sooroe of the mag- 
netite may possibly be found in this rock. 

The line of the Savannah and Memphis Boad has been so 
chosen as to cross the mountains at a very low gap. The 
Bebecca mountain, which is represented on the maps as 
taking a southern course a short distance south-east of Syl- 
lacauga, really does take such a course, so far as its main 
heights are concerned, though it seems that the strata which 
compose it continue on in a south-west course into Chilton 
county. In other words, where the rail road crosses the 
mountain, there is a low gap, caused apparently by denuda- 
tion only, as the strata have the normal strike. This low 
place in the mountains is by no means a level for the spurs 
of little hills of denudation, just out from the main heights 
on either side into the low yallej, and the rail road has to 
cross all these, making it almost a continuous series of cuts 
and fillings from Gbodwater to SyUacauga. 

In these cuts, the strata exposed have undergone decom- 
position to that extent, that they are in very few places any- 
thing more than stratified clays with interbedded layers of 
quartz. 

. Within three or four miles of Ooodwater, the rocks cut are 
much harder and less changed, but beyond, to SyUacauga, 
the case is as represented aboye. I have often spoken of a 
prominent ridge of Qui^rtzite, which forms the highest crests 
of this mountain at the gap, this rock is considerably worn 
down, but stills forms one of the highest of the points crossed 
by the road. The water courses west of this ridge flow via 
Tallasseehatchee into the Coosa ; east of the ridge they are 
all tributary to Hatchet creek. 

The rocks along the plank road, which crosses some miles 
south of the rail road, are much firmer and less decomposed. 
The highest point, where the plank road crosses the quartzite 
ridge, is, however, not more than 300 feet by aneroid obser- 
vations, above SyUacauga. 



CHEMICAL BEPOET. 



Ab in my last report, so in this, I haye fhooght it desirable 
to present in tables, for greater oonyenience, the yarions 
analyses which haye been giyen in the body of the report 
aboye. 

I haye again to acknowledge my indebtedness to Prof. W. 
C. Stnbbs, of the Agricultural and Mechanioal College, for 
the kind assistance which he has giypn me in this depart- 
ment 

To Mr. J. Blodge Britton, of the Iron Master's Labora^ 
tory, I am also specially indebted for a number of analyses 
of iron ores which he has free of charge made for the 
survey. 

Acknowledgment has been made aboye to the liberality of' 
Mr. Walter Crafts, Superintendent of the Shelby Iron Works ; 
Col. S. S. Glidden, of the Alabama Fuxnace, and of Mr. Jas. 
Thomas, of the Eureka Furnace, for their kindness in per- 
mitting analyses made for them, but not yet published, to 
appear in this report. 

The analyses referred to haye been made by competent 
itnd trustworthy chemists, and po apology is necessary for 
publishing them. To Mr. CraftB, especially, I owe a large 
number of analyses. 

The coal analyses are chiefly from Mr. BothweU, but due 
acknowledgment is made in each case. 
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Analyses of C!oppeb Obes from Wood's Oofpeb Mine, 
Glebtjbne Counti, Ala, 

Since nearly all these ores consist chiefly of iron, copper, 
sulphur, and insoluble matter, a general method of analysis 
was adopted, by which these substances only, were deter- 
mined. The specimens analyzed usually contained a small 
quantity of that compound of copper to which the name had 
been giyen in the labels of the survey. But no specimen was 
homogenous in structure, many compounds of copper being 
found in the same specimen. Hence we have sought only 
for the aboTe named ingredienta 

The method of analysis was substantially as follows : The 
finely puWerized mineral was dissolved in concentrated nitric 
add, with the aid of gentie heat. The solution, 4ilnted with 
water, was separated from the unoxidized sulphur, and the 
insoluble matter, which were then carefully weighed on a 
weU-dried and weighed filter, then ignited, and the amount 
of insoluble matter determined ; the undissolved sulphur be- 
ing estimated by the difference. 

From the filtered solution, that portion of the sulphur 
which had been converted into sulphuric acid, was precipita- 
ted by haric chloride, and estimated as baric stdphcUe. The 
copper was next precipitated by hydrogen sulpkide, as cupric 
sulphide, and thrown rapidly upon the filter, then dried, and 
dioBolved, together with the incinerated filter, in aqua regia^ 
the sulphur, of pure yellow color, separating. The solution 
was next filtered, and the copper determined in the filtrate, 
as cupric oxide, by boiling with potaasic hydrate, igniting and 
weighing. . 

Wx. C. Stubbs. 
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TABLE L OoFFEB Obbs fbox Wood's MraE. 



NtmsEB OF Saxfle. 



2. 



Copper 

Iron 

Sulphur 

Insolable Matter. 



10.62 

23.10 

29.20 

4.00 



34.95 



14.90 
7.30 



19.24 
25.20 
23.10 
16.60 



43.04 

15.47 

11.40 

7.40 



45.24 
31.29 

'4!20 



No. 



1. 


Marked Azorite. 


2. 


" Chaloopyrite, 


3. 


" Malachite. 


4. 


" Black Ore. 


6. 


" Cuprite. 



It is interesting to note that in those specimens showing 
the carbonates — t. e., No. 1 and No. 3 — the percentage of cop- 
per is small, whilst the black' ore, (the great mass of the ore 
at firct mined) No. 4, shows much more copper. No. 5 is sim- 
ply a mass of black ore with a superficial coating of cuprite ; 
whilst No. 2, Ohalcopyrite, is also chiefly the black ore with 
Ghalcopyrite crystals intermixed. 

Chdlcopyritef or the yellow sulphide, as will be seen aboye 
in the geological report, is the mnndic or solid ore of the vein. 
It averages some 10 per cent, copper. The black ore lying 
between this below, and the '* gossan" above, is considered 
generally to be a decomposition product of the Chalcopyrite, 
in which, as may be seen in the table, the percentage of co|>- 
per is increased. 

The long exposure to the atmospheric agencies, necessary 
to produce the carbonates, appears to have the effect of re- 
ducing the percentage of copper, probably by leaching. 

See, also, Report of Progress for 1874. 

E. A. 8. 
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No. 1. Limonite from Bank No. 1, Ashby Iron Oompany's 
land, Bibb county. Analyzed by J. B. Britton. 
Average sample. 

No. 2. Compact, liver brown, variety of ore, Afihby Iron 
Company's land, Bibb county. Analyzed by E. A. 
Smitii. 

No. 3. Limonite from Bank No. 2, Ashby Iron Company's 
land, Bibb couniy. Average sample. Analyzed 
by J. B. Britton. 

No. 4. Limonite from Bank No. 3, Ashby Iron Company's 
land, Bibb county. Average sample. Analyzed 
by J. B. Britton. 

No. 6. Pipe ore, from Ashby Iron Company's land, Bibb 
couniy. Analyzed by E. A. Smith. 

No. 6. Limonite from Dr. Starr's, Bibb county. Average 
sample. Analyzed by J. B. Britton. 

No. 7. Badiately fibrous limonite; outer surface smooth, 
mamelonated, with reddish color ; interior rough, 
more or less porous and ochreous, Shelby couniy, 
six or eight miles north-east of MontevaJlo. An- 
alyzed by E. A. Smith. 

No. 8. Compact limonite, breaking with smooth conchoidal 
fracture, moderately brittle. Color of ore, light 
liver-brown ; of powder, yeUow ; Shelby couniy, 
six or eight miles north-east of Montevallo. An- 
alyzed by E. A. Smith. 

No. 9. Limonite; Shelby county, five miles north-east of 
Helena. Analyzed by E. A. Smith. 

No. 10. Limonite, from the Banks of the Shelby Iron Com- 
pany. Analyzed by Prof. C. F. Chandler. 

No. 11. Boasted ore, from Banks of the Shelby Iron Com- 
pany. Analyzed by Prof. C. F. Chandler. 

No. 12. Black iron ore, from Alpine mountain, Talladega 
couniy. Analyzed by J. B. Britton. 

No. 18. Average sample of ore from the Seay Bank, Talla- 
dega county. Analyzed by J. B. Britton. 

No. 14. Average sample of ore from the Irona Bank, Talla- 
dega couniy. Analyzed by Mr. J. B. Britton. 
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TABLE m. IBONOEES. 

BED HEMATITES. 



NUKBEB. 



Metallio Iron 

Silioa, Ac 

Sulphur 

Phosphorus 

Alumina, Lime, Magnesia, Ac. 



49.08 

23.45 

0.11 

0.34 

5.58 



44.61 

0.00 
0.30 
3.66 



No. 1. Bed Hematite ore from the mountain near Columbi- 
ana. Analyzed bj Dr. C. F. Chandler. 

No. 2. Bed Hematite, also from the mountain near Colum- 
biana. Analyzed by Mr. J. B. Britton. 

Forged Iron^ made from ore from the Irona Bank^ TcHkLdega 

County. Analyzed by J. B. Britton, 

TABLE IV. 



Metallic Iron 

Carbon. 

Silicon 

6|ulphur 

Phosphorus 

Manganese ^ 

Undetermined and 



loss. 



Total. 



99 020 
0.198 
0.266 
0.000 
0.122 
0.064 
0.331 



100.00 



Fwmace Scale, from the Stack of the Alabama Fnmaoe Tah- 
ladega County. Analyzed by J. B. Britton. 

TABLE V. 



Silica 

Iron and Alumina 

Zinc Oxide, ) 

Cadmium .Oxide, f 

Ghraphite and undetermined 

Total 



1.46 
3.62 

91.70 

8.22 



100.00 
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THE COTTON WORM. 

BT A. B. GBOTE, A. X. 

The present paper is preliminary to a more extended his- 
tory of the cotton worm (aktia argiUacea of Hnbner ; noctua^ 
xylina of Say,^) an insect, with whose ravages at least, the 
cotton planter is familiar. 

The cotton worm, in the form in which it eats the leayes of 
the cotton plant, is the worm-like stage of the growth of a 
small moth, belonging to a group of which there are already 
over 1,200 known North American species. The perfect in- 
sects belonging to this family are called popularly by the 
name of Yiolet-moths ; with us, in the south, we apply to 
these and other smaller moths (although belonging to distinct 
natural families) the name ^* candle-flies," from their habit of 
swarming to light in houses. Technically the family to which 
the cotton worm belongs is called Noctuce, or sometimes Noc- 
tuidce. 

The cotton worm in its earliest stage ia a fertilized egg, the 
product of the tmion of the sexes of the moth. This egg is 
deposited by the female moth on the leaf of the cotton plant. 
Within this egg, which is so small as not to be readily per- 
ceived, the growth of the young "worm" rapidly proceeds, 
until in a few days it is sufficiently grown to eat its way out 
through the shell and commence a free existence as a "worm" 
or larva. If we now examine this larva, we find that the 
body is made up of successive rings. The first three of these 
rings or s^ments, behind the head, bear each a pair of homy 
jointed legs, six in sJl, armed with bristles and terminating in 

*Iii thd Mifisonri Beports, and elsewhere, the name anonUs Xjfliiia, jnst sug- 
gested by myself in 1864^ is commonly used. I have recognized later, that 
Hnbner'B name has priority. 
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a daw. If we compare the cotton wonn at this stage, with 
the common rain or earth worm for instance, which we find 
in the gronnd, we see that it differs by possessing these 
jointed legs, although the bodies of the two animals are alike 
in being made up of successive rounded rings or segments. 
They belong in fact to two different types of structure ; the 
cotton worm being an Arthropod or jointed-foot insect, and 
the rain worm belonging to the true footless worms or Ver- 
mes. Counting backwards from the head, we find that on the 
6th, 7th, 8th, and 9th, segments of the body of the cotton 
worm, there are pairs of short, fleshy projections, which are 
not jointed, but are used by the cotton worm for progression. 
The pair on the 6th segment are not used, and there are pro- 
jections of ttie skin on the 10th segment also, showing a dis- 
tribution of these fleshy processes or false legs along the line 
of the hinder part of the body, without reference to their 
usefulness to the animal, and in an imperfect condition of 
development. The last segment of the body is provided with 
a pair of these fleshy &lse legs for grasping the leaf and 
maintaining the position of the animal while feeding. When 
we come to examine the anterior end or head of the cotton 
worm, we flnd it made up of a harder covering above and 
beneath pairs of jointed appendages, the most prominent of 
which are the cutting jaws or maziUsB, which perform the 
office of supplying food by tearing off the leaf of the cotton 
plant. These jointed appendages to the head, are similar in 
structure to the jointed feet of the animal, though they serve 
a different purpose in its economy. They are here head organs. 
So that we now see that there are three distinct r^ons of 
the body in the cotton worm, characterized by three differ- 
ent tdhds of appendages. These different regions are tech- 
nically called head, thorax and abdomen. In walking, owing 
to the disuse of certain of the abdominal or fleshy false legs, 
the cotton worm doubles the body between the thorax, which 
bears the true jointed legs, and the 7th abdominal segment 
This position of the body gives it the name of a half-looper. 
As it grows, the yeUowish-green cotton worm casts its skin 
from time to time, feeding all the while, and growing rapidly. 



201 

The segments of the body are seen to be ornamented with 
black dots, which, under the microscope, appear as warts, 
some of which give rise to hair. In some of the worms there 
is a distinct dorsal line visible, wanting in others. This stripe 
down the back gives the worms a peculiar appearance; it 
seems to be a variation, the color due to the massing of pig- 
ment cells in the skin, and not a reflection of the digestive 
system of the animal, which commences at the mouth and 
end& at the last segment, through the opening of which the 
leaf food of the animal is expelled in little pellets. This va- 
riation of the markings of the cotton worm is interesting, 
because it shows the worm to be undergoing some slow pro- 
cess of modification, and it may be that its present mode of 
life in ihe Southern States is producing some change in 
itself. 

In Central Alabama, I have watched the growth of the 
worms on the cotton plant. The worm appears there in cer- 
tain seasons, as early as the latter part of June. After feed- 
ing for a period of about fourteen days, the cotton .worms 
commence preparations for shedding their skin to pass into 
the chrysalis stage of growth. For this they spin a few 
loose threads of silk on the plant itself, which they rarely 
forsake for that purpose. Within this light web the last larva 
skin is thrown off, and the brown chrysalis skin is exposed. 
In this state the worm passes from a week to ten days. 
During this time, although appearing quiet outwardly, and 
without exterior organs of locomotion, growth takes place 
within the shell of the chrysalis. At last it has progressed 
so far that it arrives at maturity. Through an opening of 
the head and thorax at the back of the chrysalis, the full 
grown and perfectly developed cotton fly or moth appears, 
its wings merely little pads at the sides. These are quickly 
expanded by a muscular action, and by a circulation in the 
veins of the wing, which ceases so soon as the wings are 
dried in the sun. The body is now seen to be covered with 
scales ; the wings cover the body so much, that at first we 
cannot see that it is, after all, the same animal which we 
knew first as a larva. But the three portions of the body 
14 
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may be seen. The head has two long jointed antennsB or 
feelers. The jointed maxillse have become a spiral tongue. 
The thorax supports its six legs as before, while the fleshy or 
false legs of the abdomen have disappeared, as being of no 
further service to the animal. The insect is now mature* 
•and in a condition to comn(ience its work of propagating its 
young. Although the sexual organs are present in an unde- 
deloped condition in the larva, this insect in that stage is in- 
capable of reproduction. The sexes are separate, and a true 
copulation takes place before the eggs of the female moth are 
fertilized, and their growth can commence. 

A series of observations in Southern and Central Alabama, 
has convinced me that the cotton worm is an imported insect, 
and not indigenous to the Southern States. I had previously 
published some observations on that point, and I submitted 
a summarized statement to the American Association for the 
advancement of science at Hartford, in August, 1874. The 
cultivation of the cotton plant, upon which this insect feeds 
is artificial. In our climate this plant has become an annual 
The first herald of the cotton worm I have found to be 
always the flight of the parent moths. These would come to 
light in houses, and in a few days thereafter I found the 
young worms on the plants. This, in Central Alabama, was 
in June or July, and previovsly I had always heard of the 
appearance of the worm to the southward. Before it, the 
cotton in my vicinity had shown no sign of worm, and had 
any existed in the country it must have showed itself during 
the preceding three months, while the young cotton plants 
were growing. In favorable seasons the broods were success- 
ive until frost, and the death of the cotton plant. Where 
food failed on one plantation the worms wandered to another, 
but not till then. The first brood in one locality is irregular, 
skipping some plantations, invading others. Again, I have 
noticed that, while there was yet leaf enough left, and the 
season yet warm, whole sections would be forsaken by the 
freshly disclosed moths. There is no doubt on my mind, 
that Uie cotton worm has a yearly migration northward, from 
the facts in the case. The cold weather finally kills the 
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moths, without their being able to proTide for a farther 
brood. I have noticed the moth in the Fall as far north as 
Canada and the great lakes and on the coast of Maine. Al- 
ways arriving there late in the season, it must perish ; there 
is no food for its progeny ; it is too late for it to retrace its 
steps. On this head I have already been able to contradict 
the published statements of Prof. 0. Y. Biley, in the 2d and 
6th Missouri Beports, which, however, were not based on 
personal experiment. The reasoning there given with r^ard 
to the habits of the cotton worm, was entered into without 
that talented observer having sufficient facts before him. 

The migrations of animals are among the most important 
circumstances afiecting the forms of life. Wallace and Wago- 
ner have already shown how the separation, in this way, of 
local races or varieties may have given rise to new species. 
There is first to be considered, the involuntary migrations of 
animals by being floated down rivers, or conveyed by the 
wind. As we study those which are provided with wings, 
their voluntary migrations are seen to play an important part 
in their life. Birds and insects share these characters in 
common. Flights of the storm butterfly {Danaua FlexippuSj) 
have already been noticed crossing the great lakes in the 
Fall, and going southward as if to endeavour to hybemate in 
a warmer climate. This butterfly hybemates in Alabama. 
Flights of butterflies have been freqnentiy observed in re- 
gions as remote as the English Channel, and the Amazon 
river. The cotton worm moth is strong-winged and has a 
lithe, smoothly scaled body, offering very littie resistance to 
the wind. Although the wind may accelerate and assist its 
migrations, I regard them as voluntary, from the facts of its 
structure and the wide territory which it covers. The cause 
of the northward migration of the cotton-worm moth from 
more southern localities over the cotton belt, and as far north 
as Canada, cannot be suggested as yet, the data not being all 
known. One thing is clear, that the territory growing cot- 
ton, over which they pass, increases their numbers by pro- 
viding them with food, and thus makes them an enemy of the 
cotton planter. 
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t have not had the opportunity of experimenting with any 
of the preventatives or remedies against the cotton worm, of 
which I have seeit public notices. Those in which Paris 
Green enters the composition seem to have been most sac- 
cessfol, from their cheapness and poisonous effect. Care in 
the use of such material cannot be too strongly recom- 
mended. The metallic basis of Paris Green stays in the soil, 
is washed into channels, or by infiltration may reach into 
springs. It cannot be got rid of by evaporation. It is a 
poison to all animals. 

I have suggested that, in order to act intelligently against 
the cotton worm, concerted action by the planters is neces- 
sary, and that the artificial agent used to destroy the cotton 
worm be employed against the first brood as it appears in 
any given locality to prevent its spreading farther. I finally 
suggest that there be a thorough collecting of all facts con- 
cerning the worm in different portions of the State, and that 
such data, revised by a competent scientist, be published by 
State authority. A collection of all the facts relating to the 
insect, and other diseases of the cotton plant comes clearly 
as a duty, which an intelligent State 'should perform, where 
its interests are so largely engaged in the matter as are those 
of the State of Alabama. 
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To Cd. WaJtrous^ President of the Alabama Cool Mining Co. : 

Sib — ^In reply to your note asking for information in rela- 
tion to that portion of the Cahaba Coal Field in which the 
lands of the jyabama Mining Company are situated, I have 
great pleasure in sending you a brief report on the subject. 
This report is derived from my published reports, and from 
the resitlts of an exploration made during a short vacation last 
summer; and although the subject will be more fully pre- 
sented in my forthcoming report to the Legislature, yet as 
you deem it of importance to the interests of your enterprise, 
as it certainly is to those of the State, to make known as early 
and as widely as possible the extent and value of our mineral 
deposits, I most cheerfully give you such information as I 
possess on a subject in which, both from duty and inclination, 
I take so deep an interest, 

I am, sir, very respectfully yours, 

M. TUOMEY. 

October, 1855. 

BEPOBT. 

Description of the Eastern aide of the Cahaba Coal Fidd. 

The Cahaba Coal Field was first opened near its south- 
western extremity, above Pratt's Ferry, and on the right bank 
of the river. It was the intention of the company formed 
for the purpose of exjdoring the coal found here, to use the 
river as a means of transportation, but the well-known diffi- 
culties attending the navigation of all our streams above the 
falls, caused this enterprise to be abandoned ; in the mean 
time the extension of the Ala. and Tenn. B. B. B. to Monte- 
vallo, soon directed attention to the eastern side of the field 
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as most likely to be first available, as the rail road would 
afford to the product of the mines an outlet always certain 
and reliable, and moderate in cost of transportation. It is 
in this portion of the coal field that the property of your com- 
pany is situated. 

It is an interesting fact that the Cahaba Coal Measures do 
not thin out gradually towards the edge of the field, but abut 
abruptly against the upturned Klurian rocks. 

In the first examination of the Cahaba valley, west of the 
river, I pointed out the fact of the high inclination of the beds 
composing the coal measures. I was not then aware that a 
considerable portion of the field is composed of horizontal 
or slightly inclined beds, although on Turkey creek I had ex- 
amined a single coal bed. 

During a hasty exploration made last spring, I foupd that 
the beds immediately north of the anticlinal line marked on 
the accompanying map, are either almost level, or slightly 
inclined with a dip towards the north-east. A singular state 
of things is found to exist in the northern portion of the field. 
To understand this, it is only necessary to recur to the fact, 
that the Cahaba Coal Measures present in their structure im- 
mense flexures, or folds, and that the level beds are found on 
the summit of these curvatures, whilst the inclined beds con- 
stitute their sides. 

But I must refer to the reports on the geology of the State 
for explanations of these phenomena. The lands of the com- 
pany examined by me are two tracts, a northern and southern 
o;ie, the latter containing 3,360 acres, and the former 1,440, 
making in all 4,800 acres of productive coal measures. The 
Alabama Coal Mining Company own other lands in the coal 
district which have not yet been worked, and the quality of 
coal on them is not known, though it is the opinion of those 
who know most about them that they ^re dch in coal. 

Watrous Bed. — JPo the south of the level tract on the map 
will be seen the isolated quarter section, containing 160 acres. 
A seam of coal highly inclined, five (5) feet thick at the out- 
crop, is found here ; it is known as the Watrous Bed^ and is 
the most southerly coal exposed on the company's lands. 
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Pushmattahaw JJcds.— The Little Mayberry creek flows over 
the edges of the strata, and as it passes throngh a gorge in 
the anticlinal ridge, it exposes the section Fig. A on the map, 
known as the Pushmattahaw Beds. The strike of the beds is 
nearly east and west, and the dip 85 deg. towards the .south. 
In the distance of 300 yards five or six seams of coal occur, 
of which three at least are workable. 

I propose at present to direct attention but to two of these, 
marked a and b on the map. As these s^ams are opened, a 
fair opportunity was presented for their examination. The 
bed a consists of two seams of 12 and 18 inches of coal, sep- 
arated by 8 inches fine clay, making 30 inches of coal. The 
bed 6 is 4 feet 6 inches thick, owing to the inversion of the 
strata here ; the floor consists of sandstone marked with im- 
pressions of large coal plants, whilst the roof is composed of 
a thick bed of indurated under clay, filled with Stigmaria. 

The distance between these seams is 114 yards, so that by 
driving a cross-cut between them, the coal may be raised 
economically from one shaft. 

The Pushmattahaw Beds outcrop in the company's land for 
a distance of one mile and a half, or 2,640 yards. Supposing 
the coal to be worked to the moderate depth of 150 yards, 
the thickness of clear coal in the two adjoining beds being 
2.33 yards, and the specific gravity of the coal 1.304, from 
these data we arrive at the fact that the Pushmattahaw beds 
contain 904,924 tons of available coal. 

Levd Beds. — A little higher on the stream the strata lose 
their great dip and become nearly horizontal. Indications of 
more than a single bed occur her.e, but the sides of the ravine 
and the bed of the branch are covered with loose masses of 
rock that hide everything, — so that nothing absolutely certain 
was determined here. At the source of the stream the prin- 
cipal outcrops of the level beds are found. The upper one of 
these is known as Woods' Pit. The dip head level here is 
north 47 deg, west, and the dip of the coal 1 in 9 towards the 
north-east; portions of the seam are full three feet thick, but 
it varies between this and two feet. Although the most ex<- 
tensively worked of .any of the Cahaba beds, it has not yet 
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been explored to a distance greater than 60 yards from the 
oatcrop. Aboat a quarter of a mile sonth of this, another 
exposure of the same seam is found, which is known as the 
Fancher Pit Here the strike is found north 15 degrees west, 
and the dip 1 in 6. It is from these beds that the principal 
part of the coal hitherto carried to market from the Cahaba 
coal fields, has been deriyed. 

Still nearer the ridge, a drift has been commenced which 
shows a course nearly east and west, with scarcely any dip. 
These are doubtless all outcrops of the same bed, changing 
in strike and dip as it approaches the anticlinal ridge. Far- 
ther west towards Murphy's creek, coal is exposed on the cor- 
ner of a quarter section of the company's lands. 

This seam occurs within 60 yards of the vertical rocks, but 
has itself a distinct dip in the opposite direction ; and about 
50 yards north the whole series become horizontal. About 
one-half mile above the house of Mr. Davis, and very near 
the creek, another seam is exposed under an enormous bed 
of conglomerate. As the field has never been proved by 
boring, 'and the whole being one unbroken forest, it becomes 
very difficult, especially where the rocks are undulating or 
slightly inclined, to determine the number of beds superim- 
posed upon each other, still I think it scarcely possible that 
the bed exposed here can be identical with those laid bare 
farther west, and I am quite certain that the latter one is not. 

I havQ already mentioned that west of the outcrop of these 
seams, there occur beds of shale, including coal plants and 
other pretty certain evidence of the vicinity of coal. But as 
I intend to base no calculations upon data not absolutely cer- 
tain, I shall take into account only two seams positively known 
to occur; the one at Woods^ Pit, and that at Murphy's creek, 
which may be safely taken at an average of 30 inches each, 
or an aggregate of five feet clear coal. 

The dip decreases rapidly towards the north and east ; at 
BrotmCs Pit it is 1 in 12, and if we take this as a average, the 
coal will be reached one mile from the outcrop at Woods^ Pit, 
at a depth of 150 yards. About two square miles of the tract 
occupied by the level beds are underlaid by coal, which gives 
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in round numbers 10,071,694 tons of ooal. Adding this to 
the amount found for the Pushmattahaw Beds, and we will 
have — 

Tons. 

Pushmattahaw Beds 904,924 

Level Beds 10,071,694 

Total 10,976,618 

Deduct one-fourth for all sorts of wastage 2,744,154 

Amount of available coal. . . ^ 8,232,464 

in the lower or southern tract, and within the short distance 
of three miles of the Ala. and Tenn. B. B. B. 

Tuslinuggee Beds. — ^The northern tract is at a distance of 
about five miles from the nearest point of the Ala. and Tenn. 
B. B. B. Although this tra^t can scarcely be said to be ex- 
plored at all, it is known to contain some exceedingly inter- 
esting seams of coal. 

On a small stream which, like the Little Mayberry, lays 
bare the upturned edge of the strata, the section represented 
on the map at Fig. B. is found. In the short distance of 36 
feet, more than three yards of coal may be seen at this fine 
locality. The first seam, at the northern end of the section, 
has seven feet of coal, and is separated from the next, which 
has 17 inches of coal, by a parting of shale eight inches thick. 
The third seam is one foot thick, and the fourth has two feet 
of clear coal. 

Besides these, there are some other beds towards the west 
that are also found outcropping on this tract ; one of these I 
measured and found it to contain four feet six inches of coal. 
All these beds are highly inclined, and dip towards the south. 
In the following estimate I only take into account the first 
two seams of the Tvstinuggee Beds, making over eight feet of 
coal, and four feet of the other bed, in all four yards. 

These beds occupy more than a mile in length at the out- 
crop, as they extend across the tract. I suppose, also, that 
the coal will ultimately be worked to the depth of 160 yards. 
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The amount of coal in this tract is equal to. . .1,034,196 tons. 
Deduct for waste one-fourth 268,549 " 

Available coal 775,647 " 

The total quantity of coal known to exist in both tracts is, 
therefore, as follows : 

Southern tract 8,232,464 tons. 

Northern tract 776,647 " 

Total on both tracts 9,008,111 " 

The cost of raising the coal at the pits, the cost of trans- 
portation, and other incidental expenses, being known, your 
Secretary can easily calculate the profits likely to accrue to 
your company from their investment. 

The cost of transportation will be greatly reduced by the 
constraction of your proposed rail road to connect the pits 
with the Ala. and Tenn. B. B. B. The surface, at least on 
the eastern side of the property, seems exceedingly favorable, 
judging from the profile constructed by the engineer who sur- 
veyed the route— the grades being greatly in favor of the way 
from the pits. 

Quality of the Goal. — A sufficient quantity of coal has al- 
ready been sent to the Mobile and Montgomery markets from 
youi pits, to have its quality, both as fud and for the manu- 
facture of gasy fully tried. It may, however, be worth while 
to compare it with other coals of a similar character with 
which it may be likely to come into competition. 

Dr. Mallet, who has charge of the chemical department of 
the survey, has analyzed two specimens, one from the Push- 
mattahaw beds^ and the other from Wood's pit, with the fol- 
lowing results : 
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Matter. 


WoodCs Pit. 


Pxtshmjcdtdhaw Beds. 


Volatile CSombustible 

Fixed Carbon 


36.51 

57.42 

6.31 

.76 


36.68 
57 23 


Ashes 


5 30 


Moifltnre. . 


79 






Specific gravity 


100.00 
1.294 


100.00 
1.304 



It appears from these, that your coal belongs to the variety 
called fat bituminous coal. Very few of the coals brought 
to the Atlantic cities can compare with this for the manufac- 
ture of gds. Of thirty-four specimens analyzed, from the 
various mines of Eastern Virginia, only three exceed, three 
are about equal, and the rest are much below it in the 
amount of volatile combustible matter. 

Pre-eminent as are the Frostburg or Cumberland coals for 
the generation of sUaviy they stand far below the Cahaba 
coals for the production of gas. It is only in the western 
parts of Pennsylvania, Virginia, and Ohio, that beds of coal 
are found corresponding with them in bituminous matter. 

With the arrangements already made for transportation by 
rail road to Sekna^ and thence to Mobile by the river, it will 
be easy to have a depot at the latter place, from which New 
Orleans and the Gulf may be supplied, and it would not be 
very sanguine to hope, that a similar depot may be estab- 
lished at Key JVest^ to supply steamers touching at that port. 
It is difficult to estimate the expansion of a trade like that in 
coal, where the certainty of the means of supply is once 
established. 

The liberal policy of the Directors of the Alabama & Ten- 
nessee Bivers Bail Boad will leave nothing to be desired 
in the removal of every obstacle to transportation, and there 
only remain the economical and active operations at the 
mines, that require most special attention. 

Statistics of Goal.-^l would very respectfully recommend 
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the opening of the Pushmattahaw Beds as near the terminus 
of the proposed rail road and at as low a level as possible, as 
a large amoant of your coal must be supplied from these 
beds. 

The shaft will, of course, be sunk on the plane of the dip. 
The common whim will be sufficient during the sinking of the 
shaft, but afterwards a steam engine wiU be required. 

From the beginning everything should be done in the best 
manner, the track in the shaft should be laid permanently, 
and the trams and other machinery of the best construction. 
The shaft should be divided by a brattice, one side being for 
the raising of the coal, and the other for ventilation, the 
pump-tackle, and gangway for the miners. As to the level 
beds, all the coal won at the pits now open, will be taken out, 
but no further expense incurred, working at the outcrop in 
this way, apparently simple as it is, is the most troublesome 
and expensive of all methods, to say nothing of the very 
limited quantity of the coal that can be won, where the out- 
crop is on the rise of the seam. The dip of the beds will 
indicate the proper position for the shaft from which the level 
seams should be worked. Between WoocCs Pit, and the Dt- 
vis bed, on the east, there is a difference of level of one hund- 
red feet. 

A miner of any experience would prove this part of the 
field by a few borings, that would not exceed in depth sixty 
yards each. 

At all the pits arrangements should be made for dropping 
the ,coal from the trams, immediately on the screens ; at pres- 
ent it is handled at least five times 1t>efore it reaches Sdma^ 
each handling adding to the expense, and impairing the value 
of the coals. 

I trust that the company will set the example, at the south, 
of discarding the absurd custom of disposing of coal by 
hulk, instead of tmght. In closing this brief report, I cannot 
but express the pleasure I feel, in viewing this first, really 
business like attempt, to open and unfold the riches of one of 
our great mineral deposits. 

M. TUOMEY. 
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ALTITUDES FHOM BAIL BOAD SURVEYS. 

1. South & Nobth Ala. B. B. 

i4w» JR JL Wadstoorth, Engineer 8. A N. Ala. R R. 



STATION. 


▲LTITUDB. 




162 Feet 


Goofloda. 


175 • 
199 • 
300 • 
542 • 
450 • 
458 • 
596 • 
625 * 
706 * 
540 • 
602 • 
556 • 
464 * 
427 • 
400 • 
400 « 
564 • 
612 « 
662 « 

602 * 
524 < 
440 • 
408 • 
549 * 
692 * 
434 * 
468 « 
538 • 
692 • 
802 • 
840 « 
608 * 

603 • 
673 « 
569 « 
677 • 
564 • 
618 * 
665 ' 
709 * 
753 * 
798 ' 




Elmore .* . '. 

Deatsville. 




Mountain Greek 




Verbena. 




Cooper's * 




Glanton 








Jemison. 




Clear Groek 




Calera 




Whiting. 




Siluria 




P^^lhftm, . r , . . . 




Helena. 




Cahaba Mines.. 




Brock'a 




Shade's Greek. 




Ironton 




Binninghftin. ,....- . , r r 




Boyle 




Onnninffham , . t , 




Morris* 




Warrior. . 




Beid's 








Bangor ^ - - . t - - - t 




Gilmer ,......,. t . - . - - - ^ 




FhrtlATi - - 




Cullman ^ . r . - 1 , - 




Miln^r . . 




Wilhite 




FalksviUe 




Hartselle '. 




Flint 




Decatur 




HnrriR 




Foot's 




McDonald's. 




Athens. 




Hay'sMilL 




ISlkmont t 




Tennessee Line .• 




_ 
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2« Satiknah & BIeicphis R B. 
-Rwn Prtsideni Alexander. 



0TATION8. 


8. 


T. 


B.e. 


AJLTTTUDB 

ABOVS 

PSN8100LA. 


Opelika 


7 


19 


27 


819 Feot 


Uchee Creek 


774 " 


Ridge 








800 " 


Loblocco « 








709 " 


Gold Hill 


13 


20 


25 


770 " 


Biaddox 


811 " 


Big Sandy Greek 




. . . . 




656 ♦♦ 


mdge 








736 " 


Littie Saody Creek 








660 *' 


CliTnp Hill 


16 


21 


24 


738 *• 


Creek 




662 *• 


Dadeville. 


4 


21 


2.1 


760 *• 


Buck Creek. 


\ 


670 " 


Jackson's Gkip 






695 " 


Manoy Creek 








640 ♦' 


Bulge 








683 '' 


Btiirdevant ..,..,.... x . . . x 


9 
6 


22 
22 


22 
22 


502 " 


Tallapoosa Bridge. 


525 " 
760 •* 


Y^^T^gRville 


27 - 2.^ 


21 
21 
20 


747 •• 


Bocopatoy Boad. 


19 
23 


23 
23 


805 ** 


Kellyton 




Bocopatoy Creek. 


748 *• 


Baker* s Greek. 








810 " 


Goodwater ^ 


16 


24 


20 


872 " 


WUdcat Creek. 


810 " 


Bidge 








845 «* 


Hatchet Creek 


6 


24 


20 


790 " 


Pine Grove Church 


889 '* 


VaUey 








820 " 


Bayfield's Gap 


18 


22 


5 


896 " 


VaOey 


842 " 


Thftmiui* <Vp 


12 

29 
18 


22 
21 
21 


4 
4 

4 


870 " 




590 " 


odftn'ftB^ii .,..!*. 


506 " 


Bidge 


549 " 


Childersburg 


20 


20 


■■3' 


1 452 " 
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3. ELEVATIONS FROM SUBVEY8 MADE, 
By B. A. HabdawaTi Civil Enoineeb, tbom 1850 to 1870. 



LOCALITT. 



Greenville 

Pigeon Creek 

Patealiga Creek 

Blue Creek 

Near Bocky Mount . 

Oakey Streak 

Chunueiiuggee 

Cupia Hatchee. 

Cowikee Creek 



Columbus, Gkk. 



Union Springs. 

Cupia Hatchee 

Caiebee Creek 

Old Stage Boftd 

Ocassee Creek 

Chewacla Creek 

Opelika 

Mount Jefferson 

Osenuppah Creek 

LiaFayette 

Miiltown 

High Pine Creek. 

Louina 

High Pine Mountains 

Wedowee . 

Wedoweo Creek. 

LitUe Tallapoosa 

Dividing Bidge 

BigTal'poosa, Nixon's Fd. 
Biddle's Bridge 



County. 



rp 'p ; Valley or Eleva- 
^' ^i Bidge. tion. 



Butler . 

1810 

•' [2811 

•» 1611 

Montgomery 1 12 11 

Lowndes 1 10 

Bullock ,3314 

2314 
514 



Bullock, 
tt 
ti 

Macon . . 
Lee 



Chambers. . 



Randolph. 



Cleburne . 



^"ZJlt^"^"" ^^: ^ ci*°"« • 



Cbosa Water. 



Com Grove Creek. 

Dividing Ridge **Dug-) 
down ** Mountain. . . . f 

TaUapoosa Water, 

Cahulgee Creek 



. . Ridge. . 
16 Valley.. 
17i •* . 
18 " . 
18|Ridge. . 
16| - . 
24. " . 
24 Valley.. 

26: " . 



5|14! 
2115 
1016, 

31161 

9,18 
1819 
18l20: 
18211 
1222 
19 2 J 

$'U 
12 22 

5 '21 



City. . . 

River . . 

Ridge. . 
!24|Valley.. 
M " . 
25!Ridge. . 
25: Valley.. 
26! •* . 
27;Ridge. . 
271 " . 
27|Valley.. 
26;Ridge. . 
26VrtUey.. 
25 •* . 
hi " . 

Ridge. 



13 



22 i>^ 



8017 



nvi\ 



ViiUey.. 

River. . 
IM Ridge.. 

VftUey.. 
lU River. . 



10 



Ridge 

Cnosa 
4- Tal. ^ 
witters 

Vulley.. 
Riilge. . 



Base. 



'Valley.. 




Atlantic 



450 ft. Gulf. 

296 

383 

375 

598 

513 

625 

432 

342 

310 

•265 

200 

516 

400 

390 

455 

380 

475 

8:o 

840 

665 

865 

642 

625 

620 
1,320 
1,021 

776 

757 
1,100 

780 

815 



Selma. 



Savannah. 
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Eldations of the different Stations on the Sdma, Some & BoL- 
tm RaU Road above tide^ioater of the Alabama river. 



STATIONS. 


FEET. 


MILES 
FBOM 
BBLMA. 


B^rnn^ - 


147 
185 
207 
218 
238 
266 
307 
381 
398 
673 
471 
481 
413 
494 
622 
667 
654 
660 
452 
445 
472 
441 
451 
495 
634 
586 
566 
646 
656 
678 
816 
653 
709 
714 
722 
696 
727 
716 
766 
930 
844 
697 
709 
652 
658 
673 
782 




Veto. 


6 


Bamsville 


9 


Clay's. 


13 


Peoples' 


18 


PlantenrviUe 


22 


Dixie 


27 


M^-plesville , ^ ........,, - 


31 


Goxe's 


35 


Kandolph . . .' 


38 


Pibb Milla * 


42 


Ashby 


48 


Brierfleld 


60 


Montevallo 


66 


Galen ,,.. 


62 


Qftrdner's. 


64 


Shelby Sprines.' 


66 


rnlmrnbiAn^ ...... 


72 


Wilsonville 


81 


Coosa River 


84 


Coosa Station 


86 


Childersbarg 


89 


Kymnlga 


95 


Alpine. 


.98 


Barclay 


103 




109 


Ouny's 


115 


Mnnford 


120 


Silver Run 


124 


Oxioitl 


129 


Bine Mountain 


134 


Jiinlrqonville . . . t ......... 


144 


Harris. , ^ * ^ 


160 


Pfttona (.,,. 


15(^ 


Cross Plains 


157 


Ladigft • 


169 


Ambeison. 


162 


Griffith's Mills 


164 


Rwnnl'a Millif , 


166 


R«a4:a T.itiA^ . , . 


171 


Prior's, Ga 


173 


Cave BprinffR . . 


180 


RiT MllA _ , 


190 


Rome 


197 


Rives' 




Harbers 


220 


Dalton 


235 



APPENDIX C. 



Statistics of the Iron Industry op Alabama. 
1. Alaixima Ivan Company, 

Post-Office, Alabama Furnace, Talladega county, Ala., on 
Selma, Borne & Dalton B. B. S. S. Glidden, President ; Jas. 
L. Orr, Treasurer. 

This Furnace was started October 1, 1873. Only one 
stack 41 feet high ; 8 feet 8 inches across the bosh ; open top. 
Furnace yields from 20 to 22 tons of foundry iron per day. 
Hot blast ; 3 blowing cylinders, 40 inches in diameter, and 6 
feet stroke ; steam cylinder 21 inches in diameter and 6 feet 
stroke ; fuel, charcoal ; ore, brown hematite ; ore beds about 
half a mile from furnace ; limestone about the same distance. 

2, Tecumseh Iron Company, 

Post-Office, Tecumseh, Cherokee county, Ala., on Selma, 
Bome & Dalton B. B. Willard Warner, Presideiit and Man- 
ager, Tecumseh, Ala. ; W. F. Mason, Secretary and Treasu- 
rer, Bome, Ga. 

This Furnace was put in blast February 18, 1874. One 
stack 12 by 60 feet, with top closed by bell and hopper; 
capacity, 20 tons per day; present yield, 15 'tons; product, 
hot blast charcoal pig iron ; blowing cylinder 84 inches diam- 
eter, 48 inches stroke ; steam cylinder, 36 inches diameter, 
43 inches stroke ; engine run by 4 boilers in two batteries ; 
boilers 50 feet by 40 inches ; engine upright, direct action, 
from the works of Messrs. Ainstie, Cochran <& Co., Louisville, 
Ey. .Ore, brown hematite, from beds in the immediate 
vicinity of the furnace ; limestone at two points within a quar- 
ter of a mile from the furnace ; fuel, charcoal, made in bee- 
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hive ovens, in which the yield is 50 bushels of coal to the 
cord of wood. 

3. Stonewall Iron Company. 

Post-Office, Stonewall, Cherokee county, Ala., on Selma, 
Borne & Dalton B. B., about three miles from the Oeorgia 
line. J. M. Selkirk, President ; J. W. Bones, Secretary and 
Treasurer; Wm. Wurts, Superintendent. 

One stack 40 feet high, 11 feet across the bosh, open top ; 
yield per day, 18 tons ; product, pig iron ; hot blast ; engine 
100 horse power, horizontal ; steam cylinder 22 inches in di- 
ameter, 6 feet stroke ; blast cylinders, three in number, 36 
inches in diameter, 6 feet stroke ; fuel, charcoal ; ore, brown 
hematite ; ore beds, near the furnace. 

4. SheUry Iron Company. 

Mr. Walter Crafts, Superintendent ; Col. J. S. Black, Assist- 
ant Superintendent. Mr. - - Witherby, Secretary. Near 
Columbiana, Shelby county, Ala. 

This company has been active for thirty years. There are 
two furnaces. No. 1, 12 by 56 feet ; No. 2, 14 by 60 feet 
Average yield per day of No. 1 is first blast, 13 tons ; second 
blast, 18 tons ; third blast, 14 tons— in tons of 2,268 lbs. The 
first two blasts were on hot blast pig iron, and the last on car 
wheel pig iron. Furnace No. 1 blew out, December 15, 1874, 
having made a run of three years, nine months and fifteen 
days. 

Furnace No. 2, went in blast January 6, 1875, and has 
made an average thns.far (February 2, 1875,) of thirteen tons 
per day. 

Size of Engine No. 1. — Blowing cylinder 66 inches, and 4J 
feet stroke. 

Engine No. 2. — Blowing cylinder 84 inches, and 4 feet 
stroke. Waste gases are taken from the tunnel head and 
used for heating the boilers. 

Ore, brown hematite, and ore banks near the furnace. 
Limestone opening three miles from the furnace, at the ter- 
minus of a narrow gauge rail road. Fuel used, charcoal. 
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5. Brierfidd Iron Works. 

Post-Office, Brierfield, Bibb county, Ala., on Selma, Borne 
& Dalton R. R. T. S. Alviss, Superintendent. Now idle. 

6. Woodstock Iran Works. 

Post-Office, Anniston, Calhoun county, Ala., on Selma, 
Rome & Dalton Rail Road. A. L. Tyler, President ; Samuel 
Noble, Secretary and Treasurer. 

The furnace went in blast April 13, 1873. One stack 
43 feet high, 12 feet bosh ; closed top. Caj/acity, 500 tons 
per month ; all pig metal for car wheel and foundry purposes. 
Blasts hot and cold ; can change on cold blast in a few min- 
utes. Blowing cylinder 72 inches in diameter, 4 feet stroke. 
Engine cylinder, 30 inches, and 4 feet stroke. Gas is used 
for heating the boilers. 

Ore, brown hematite; ore within \ mile of the furnace, 
unlimited in extent; limestone, 4 miles distant; contains 
99.24 Carbonate of lime. 

7. CormoaR Iron W(yrks. 

Post-Office^ Cornwall, Cherokee county, Ala. 
I have been *able to get no information concerning this 
furnace. 

8, Rock Run Furnace. 

Post-Office, Pleasant Gap, Cherokee county, Ala. ; Sdma, 
Rome & Dalton R. R. 

9. Eureka Iron Company. 

Post-Office, Oxmoor, Jefferson county, Ala., on S. & N. Ala. 
R. R. James Thomas, Superintendent. 

The works here consist of two furnaces formerly used for 
making charcoal iron ; they are now being remodeled for 
coke. The size of the furnaces, 14 feet bosh, 59 feet high ; 
hearth 6 feet ; tunnel head 14 feet. 

One blowing engine, steam cylinder 36 inches and 4 feet 
stroke. Blast cylinder, 7 feet diameter and 4 feet stroke. 
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Theire are 6 boilers, 50 feet long ; four are 42 inches in di- 
ameter, the other two 28 inches. 

Coke ovens at the famace, 28 in number ; built upon the 
horizontal or Belgian system, 24 feet long. Height of coke 
in oven 4^ feet. To spring of the ^ arch from the bottom, 
5 feet. Ore, Bed mountain fossiliferous ore, mixed with one- 
fourth limonite. Limestone comes from Bed Mountain, be- 
low the ore. 

10. Gahaba Iran Worh%, 

Post-Office, Irondale, Jefferson county, Ala. ; Alabama & 
Chattanooga B. B. Thomas & McKee, Lessees. Now idle. 

11. Iron Woi'lcs. 

Post-Office, Woodstock, Bibb county, Ala.; Alabama <fe 
Chattanooga B. B. Mr. Giles Edwards, Superintendent. 
Has not yet been put in blast. 

12. Central Iran Works. — BoUing-MiU, 

Post-Office, Helena, Shelby county, Ala., on South & North 
Ala. B. B. B. W. Cobb, President ; B. Pell, Jr., Secretary; 
B. Pell, Superintendent. 

This establishment has 4 puddling furnaces, and one heat- 
ing furnace ; 3 engines, of which one of 120 horse power 
drives the mill ; 1 muck mill ; 1 guide and hook mill com- 
plete ; shears, squeezer, and punches necessary for the opera- 
tion of the mill. 

The manufacture of the Alabama Loop Cotton Tie is made 
a specialty. Capacity about 1,000 tons per year. 
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In pursuance of the plan followed in previous years, th^ 
field work of the Survey during the past season, has been 
devoted chiefly to the Silurian formations exposed in the 
anticlinal valley, known as Roup's Valley and Jones' Val- 
ley. Incidentally, the geological formations, more recent 
than the Silurian, exhibited in this valley, have received 
attention. It has been seen in previous reports, that the 
Silurian formation in Alabama is the great repository of 
iron ores. In the valley, in part described in this Eeport, 
both the red and the brown ores occur in great abundance 
and of superior quality. The banks of brown ore are in 
some parts of the valley, of extraordinary extent. The 
close proximity of the ores, both red and brown, to the 
coal fields of the Warrior and Cahaba, will, some day, 
make this one of the chief centers of the iron industry in 
Alabama. 

To the knowledge of the Coosa coal fields, we are 'en- 
abled ta make in this Report a small contribution, in the 
determination of the limit towards the south and south* 
west of this field. The capabilities of this portion of the 
field are, as yet, almost unknown. . 

The objects of the Survey include, amongst other things, 
the study and description of the fauna and flora of the 
State, and as the first contribution in this direction, we 
present with this Report a list of the Fresh Water and Land 



shells of Alabama, with remarks upon their Geographical 
Distribution, from the pen of Dr. James Lewis, of Mohawk, 
N. T., one of the first authorities on this subject. 

The labors of Dr. Lewis, in the conchological depart- 
ment of the National Museum of the Smithsonian Listi- 
tution, are well known to Naturalists. To the working stu- 
dent of Natural History, this paper will be heartily wel- 
comed. 

It is due to Mr. Truman H. Aldrich, of Montevallo, to 
state that it is owing to his liberaUty that we are enabled 
to publish this list, as he has defrayed the entire expense 
incurred in its preparation. 

To the authorities of the Alabama and Chattanooga, and 
the South and North Alabama Bail Boads, acknowledg- 
ments are herewith made for the continuation of courte- 
sies extended to the Survey in previous years. 

Prof. Wm. C» Stubbs, of the Agricultural and Mechani- 
cal College, and Prof. B. B. Fulton, of the University of 
Mississippi, have taken an active part in the field work 
during the past summer, and it is my pleasant duty to rec- 
ognize here obligations to them for the assistance they 
have rendered. 

A general acknowledgment of the indebtedness of the 
Survey to individuals, at whose hands many favors have 
been received, is hereby made. 

EUGENE A. SMITH. 

University of Alabama, Novcmher 30^ 18*16. 



feOUt^S Aim JONES' VALLEta 



INTEODUOTOEY. 

In bis first ^^port on the Qeology of Alabama, Prof. 
Tuomey, in speaking of the Silurian rocks of this part of 
the State, sajs: "They (the Silurian rocks) are visible 
about sixteen miles in a straight line soiith-east of Tuska^ 
loosa, where the waters of the Big Sandy Creek have re- 
moved the overlying loose materials that cover the surface 
of this part of the State. Prom this they extend north al- 
most without interruption, to the head of Murphree's Val- 
ley, separating the Warrior coal field on the west from that 
of the Cahaba on the east. In this direction they are con- 
fined to a series of continuous valleys, that rarely exceed 
seven or eight miles in breadth ; they are, in truth, but one 
valley, although designated by' ditferent names. The 
southern extremity has received the name of Boup's Val- 
ley ; the middle portion, which includes the towns of Jones- 
borough and Elyton, and extends to Village Springs, is 
called Jones' Valley ; whilst the part between the Village 
Springs and the upper extremity, where it is lost in the 
Bacoon Mountain, has the appelkition of Murphree's Val- 
ley." • 

The fact that this valley occupies the summit of an an- 
ticlinal fold was also noticed by Tuomey. 

During the past season, the field work of the Survey has 
been devoted chiefly to the examination of the southwest 
portion of the valley known as Eoup's and Jones' Valleys. 

Before proceeding to the description of the geological 
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structure of the valley, it may be well, for the conTenienc^ 
of the reader, to give a short table of the sub-divisions of 
the Silurian, Devonian and Carboniferous formations. 

A more extended description of these formations, as ex- 
hibited in some parts of Alabama, will be found in my Be- 
port for 1875. 

Beginning with the lowest^ these sub-divisions are i 

A.^ LOWEB SlLtJRIAlS^. 

1^ Acadian. 
2. Potsdam. 
9. Oalciferous — Knox Sandstone. 

Enox Shale. 

Knox Dolomite^ 
6. Chazy. 

6. Trenton. 

7. XJtica. 

8« OineinnatL 

A.2 Upper Silurian. 

1. Niagara. 

The remaining sub-divisions of the Upper Silurian havtf 
not yet been observed in Alabama. 

B. Devonian. 
1. Hamilton (?) Black Shale. 

0, Oarboniferous. 

8. Coal Measures— Carboniferous*' 



As we meet in this valley for the first time, with consid- 
erable exposures of the rocks of the Niagara period, which 
were only casually mentioned in my Eeport for 1875, a 
more detailed description will not be out of place here. 

The New York geologists^ to whom we owe the classifi- 
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cation and description of the Silurian beHsTEaye divided 
the Niagara into three groups, as follows, beginning with 
the lowest : 

1. ifecttno— Including the Oneida Conglomerate, and 
the Medina Sandstone. 

2. Clinton, — Sandstones and Shales, with beds of len- 
ticular and fossiliferous red iron ore. 

3. Niagara. — Shales and limestones. 

Of these three groups of the Niagara period, so far as is 
known, only the second, the Clinton^ has been certainly 
identified in Alabama. In Tennessee^ the group has re- 
ceived the name of the Dyestoite Group from Prof. Saflford, 
on account of the occurrence in it of the red ore, or dye- 
stone. In Alabama, no more fitting name could be given 
to it than the Bed Mountain group, for outcrops of the 
rocks of this group are found in ridges, or mountains^ as 
they are called, extending almost without interruption from 
Bibb county to Georgia, and beyond. From the red ore, 
which seems always to be present in them, in greater or 
less thickness, these ridges have the local name of the Bed 
Mountain. 

The name Clinton^ however, has already been applied to 
this group of rocks, and a multiplication of names for the 
same thiog is to be avoided if possible^ 

The rocks of the Clinton group in Alabama, are chiefly 
thin sandstones and shales, which are variously colored — 
green, yellowish, brown and red colors being predominant. 
The group contains also several beds of lenticular or fos- 
siliferous red iron ore. For characteristic sections of the 
strata of the Clinton group, the reader may be referred to 
the section near Tannehill, and that at the mines of the 
Eureka Company. 

The sandstones and ore beds of this formation, hold, lo- 
cally, great numbers of characteristic fossils, amongst 
which Pentamerus oblongusy Usually represented by the casts 
of the interior of the shell, and varieties of corals and 
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bryozoans, are nearly always found. So far as the fossils 
go, there is no reason for thinking that any of the Oneida 
and Medina rocks are represented in the Bed Mountain 
ridges of Boup's and Jones' Valley. 



OENEBAL AOOOtJNT Of THE GEOLOiSHOAL filSTORT AND STRUO- 
TUEB OP THE VALLEY. 

During the period of disturbance, which, according ta 
the geological authorities, followed the deposition of the 
Goal Measured, a comparatively narrow belt of land, run- 
ning approximately parallel to the outline of the Atlantic^ 
coast, from the Green Mountains and beyond, down to Ala^ 
bama, was pressed up into numerous wrinkles or folds* 
This belt has received the name of the Appalachian region^ 
and includes the Blue Bidge and the Alleghany Mountains. 
Going across this region from the Atlantic, northwestward/ 
we should accordingly expect to find a series of ridges with 
trough-like depressions between ; we should expect to find 
the strata of the ridges doping away southeast and north- 
west from the axis of the ridges, and the strata of the de-- 
pressions sloping both ways towards the central line or 
axis of the depressions ; in other words, we should expect 
to find a series of antidinal ridges and synclinal troughs. 
The atmospheric agencies, during the long period which 
has elapsed since the disturbances alluded to, have, how- 
ever, tended to obliterate the features thus impressed upon 
the land, by wearing down the crests of the ridges, aod in 
some cases filling up the depressions between them, so that 
almost the whole of what now constitutes the scenery of 
this region--^its mountains and valleys — ^is the result of de- 
nudation. The strata are still found lying at various in-' 
clinations to the horizon, sloping sometimes on both sides 
away from a central line, and sometimes on both sides to^ 
wards a central line ; but the anticlinals do not now mark 
the ridges, nor the synclinals the valleys, but the ridges or 
mountains/ as we now &id them, owe their prominence, 
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generally, to a capping of harder strata, such as sand«- 
etones, &c., which has resisted denudation, whilst the val- 
leys have been excavated out of the softer materials, such 
as limestones, and the like. 

But there are other sources of compKcation in the gee* 
logical structure of this area. The strata have sometimes 
been too stiff and unyielding to bend into the sharp folds 
into which they have been pressed, and the result has been 
a break or crack along the line of greatest strain, t. e., the 
top of the fold, just as we can break a sheet of stiff card 
board by bending it up into a close fold. The fissvre thus 
produced has furnished a channel for the denuding streams 
which have excavatod valleys along the crests of anticlinal 
ridges. In this way, the anticlinal valleys have been 
formed. And then, in many instances, the strata have 
yielded still less to the folding, the fracturing has been 
still more profound, and the strata on one side of the frac- 
ture have been pushed up over the corresponding strata on 
the other side, producing dislocations, or faviUa^ as they 
have been termed. These faults are often miles in length, 
and the vertical displacement varies from a few feet up to 
thousands. 

Flexures and faults are common throughout the whole 
of the Appalachian region, which has its southwestern ier*' 
mination in Alabama. 

The valley which we are describing lies at the south* 
western end of this region, and an account of its geologi- 
cal structure will, it is hoped, be more easily understood 
after the foregoing remarks. 

As already noticed by Prof. Tuomey, this valley occupies 
the summit of an anticlinal fold, having the coal basin of 
the Warrior on the west, and that of the Oahaba on the 
east. A simple reference to the map will show that it is 
the water shed between these two coal basins, for all the 
creeks having their sources in the vaUey, soon break 
through the ridges of Millstone Grit at the base of the Coal 
Measures, and make their way into the Warrior and Oaha- 
ba. The rugged, barren hills of the coal fields contrast 
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strikingly with the rolling, fertile lands of the valley, and 
we have presented here, as has been remarked by Prof. 
Safford, the curious case of a valley which is higher than 
the mountains. The geological structure of the region is, 
in general, as follows : In the middle of the valley, the 
strata belong to that sub-division of the Lower Silurian 
which I have called Quebec or ELnox Dolomite ; these 
rocks are found dipping generally towards the southeast, 
though in many places they dip both northwest and south- 
east. Crossing from the center of the valley southeast, to- 
wards the Cahaba coal fields, we go over the rocks of the 
Chazy and Trenton, the Niagara, the Black Shale, the 
Sub-Carboniferous, the Millstone Grit, and the Shales 
and Sandstones of the Coal Measures, all lying conforma- 
bly and dipping southeast. Going northwestward, we find 
the same succession of strata up to the Coal Measures of 
the Warrior fields, the dip being sometimes northwest, 
though often southeast, a fact to be explained further on. 
Such, in the simplest terms, is the geological structure, and 
there is no doubt but that the coal basins of the Warrior 
and the Cahaba were once continuous ; that at the time of 
the disturbances along the Appalachians, alluded to above, 
they, together with the underlying formations, down at 
least to tiiie Quebec or Knox Dolomite, were uplifted into 
a long anticlinal fold ; that this fold was fractured along its 
axis or summit, thus fording a channel for denuding 
waters ; and finally, that the great mass of sandstones, coal 
beds, shales and limestones, which constituted the fold, has 
been broken down and removed by the action of running 
waters, till nothing is left of it now except a low rim on 
each side, adjacent to the Coal Measures. 

The structure of the entire valley, however, is not al- 
ways that of a simple regular anticlinal, with its beds slop- 
ing away on both sides from the center. In the south- 
western extremity, the fold has been lapped together and 
pushed over towards the northwest, reversing the dip, so 
that all the strata dip southeast, and the newer rocks on 
the northwestern side are found under the older ones. As 
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a farther complication of the structare, it may be added 
that in many places there are faults or dislocations, by 
which, on the one hand, some of the beds have been con- 
cealed, and, on the other hand, some have been duplicated. 
Instances of both kinds of faults will be noticed in the de*- 
tails below. 

The narrowness of the valley, six to eight miles, from 
coal field to coal field, and its abundance of iron ores, con- 
sisting of limonites, and of the fossiliferous red ores, the 
latter forming part of a ridge on each side of the valley, 
the practically inexhaustible quantity of good limestones, 
combine to render this portion of the State peculiarly 
adapted to the production of iron. 



GEOLOOIOAL DETAILS. 

Going southeast from Tuskaloosa, towards Scottsville, 
rocks of the Coal Measures form the country as far as the 
Hardy Clements old place, in S. 25, T. 22, R. 8, W. Along 
this road, coal has been dug at times at Kennedale, at Mrs. 
Armistead's, S. 30, T. 21, R. 8, W., at Mr. Bowen's, S. 22, 
T. 22, R. 8, W., and at many other places. At Mr. Bow- 
en's, on Lie Branch, is the last exposure of coal, so far as 
is yet known, towards the south, and a short distance be- 
low his place the deposits of the drift cover everything. 

At Mr. Ben. Clements', on the old Hargrove road, about 
S. 3, T. 24, R. 7, W., the waters of Big Sandy have cut 
through the Millstone Grit, here exposed in two heavy 
ledges standing nearly vertical and striking almost north 
and south. This is the lowest exposure of this rock yet 
observed, and here the distinctive features of the anticli- 
nal valley seem to be lost under overlying drift. The lith- 
ological characters of the Millstone Grit here, as at all 
other places where it has been observed in this valley, are 
those of a quartzose sandstone, or sometimes a conglom- 
erate. Under the lens, it is seen to be composed almost 
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exclusiyely of quartz grains, and is very unlike, in appear- 
ance, the ordinary sandstones of the Coal Measures. 

The ledges of this rock are exposed on both sides of the 
creek ; on the south side they can be traced only a short 
distance, but northward and northeastward, as far as Bir- 
mingham, and, indeed, probably to the head of Murphree's 
Valley, the same reck is found in nearly vertical ledges* 
marking the western limit of the valley. 

Going from this lowest outcrop of the Millstone Grit, 
northeastward, no well'-defined exposure of the red ore of 
the Clinton group was observed, though a sandstone, hav- 
ing many of the characteristics of the Clinton sandstone 
is seen on the old Hargrove road, a mile or two southwest * 
of the Hardy Clements old place, and at the last named 
locality, the strata of Enox Dolomite are seen in great 
force. It seems probable that the Knox Dolomite outcrop- 
ping here, belongs to the lower beds of the group, for there 
are many strata of a blue banded argillaceous limestone* 
such as characterize the lower part of the Dolomite else- 
where, at Montevallo for instance. 

At the ford, a thin bedded limestone strikes nearly north 
and south, dipping east, but a short distance higher up the 
creek, the characteristic sandy dolomite, with rough, 
hacked surfaces, lies in thick beds, striking north 16° east, 
and dipping southeast 35^-40°. Several beautiful and 
bold springs burst up from beneath the dolomite. One of 
these, the Blue Spring, so called from the color of the 
water, has a basin about ten feet square. The water boils 
up in considerable volume, and this spring, which is about 
half a mile above the ford, is a fair type of the numerous 
limestone springs which characterize this formation. 

Strata of the Elnox Dolomite are exposed along the 
course of Big Sandy, below Clements', at least as far south 
as S. 2, T. 24, R. 7, E., of the lower survey. Northward 
from Clements' they are seen along a little branch, tribu- 
tary to Big Sandy, in sections 24 and 18, T. 22, R. 8, W., 
Upper survey, and northeastward are outcrops at intervals 
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along Big Sandy, in seotions 24, 25, 17 and 16, of T. 22, 
B. 7, W. At the latter place are the lime kilns. 

At Mr. Frank Qoodson's place, 8. 2, same township and 
range, these rocks ai;e observed again, continuing thence 
probably without material interruption northeastward to 
Vance's, and up the valley. From Gk)odson's south, or a 
little southeast, to Mars P. O., and on to the Hill place, 
they make the country. Beyond Hill's, in this direction, 
we soon come upon the rocks of the Cahaba coal fields. 
The intervening rocks, viz : Chazy and Trenton, Clinton, 
Black Shale, and Sub-Carboniferous, I have not noticed in 
this immediate vicinity, though they are seen fully devel- 
oped a few miles further northeast. 

In going northward from the Hardy Clements place to 
Clements' Station, on the A. <fe C. B. B., in S. 1, T. 22, B. 
8, W., the way lies through the pine woods of the Coal 
Measures, (Warrior,) after passing the outcrop of Knox 
Dolomite, already mentioned. The Millstone Grit and 
other intervening strata between the Knox and the Coal 
Measures, were not exposed along the route traveled. 

In the vicinity of Clements' Station, numerous openings 
have been made for coal, some of which were visited. 

At Johnson's mine, in S. 2, the seam of coal is 18 to 24 
inches in thickness, in two benches separated by a few 
inches of shale. These numbers apply to the exposed bed 
at the mouth of the mine. The roof is a hard sandstone, 
8 to 10 feet thick, and the floor fire clay. Above the sand- 
stone is a thick bed of conglomerate, with pebbles some- 
times as lai^e as the end of the thumb. This rock, which 
is exposed in this vicinity, in all the little depressions 
caused by denudation by the tributaries of Lie Branch, re- 
sembles very much a conglomerate overlying some of the 
coal beds at Tuskaloosa. 

Other openings, said to be upon the same bed as John- 
son's, are those of Devereux Brown, Hardy Clements and 
Hewitt. About one mile further southwest is the Jones 
bed, and two miles beyond, the Bowen bed mentioned 
above. All these are on Lie Branch. Further up the 
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creek is the Woodel bed, and in S. 1, T. 22, B. 8, W., the 
B. H. Clements bed, from which place ontcroppings of coal 
may be seen at intervals to the station. . 

At the present time, no work is going on at this Clements 
mine, though a large amount of coal has been raised here. 
The thickness of the seam is 39 inches, and the quality of 
the coal said to be very good. I believe that preparations 
for renewing the work are now in progress. 

Across the railroad, north of the station, and within the 
distance of two or three miles, are likewise several coal 
openings, which, however, are now lying idle. On account 
of the caving in of the ground over the openings and the 
water in the pits, there was no chance to see any of the 
coal seams. 

The beds where examined, have a very slight dip, and 
there seems to be no very good reason why they might not 
be reached by a shaft at the station, by which the expense 
of hauling in wagons, over rough roads, and from distances 
of half a mile to three or four miles, might be avoided. 

At the old stage stand, about one mile from Clements' 
Station, are some fine springs of freestone water, khown as 
Wheelock's Springs. 

Eastr of Clements' Station, at the intersection of the 
Huntsville with the Scottsville road, the chert of the Eno^ 
Dolomite is observed, but from that point to Smallwood's 
Station, it is generally covered by the drift. At Small- 
wood's, the Dolomite is the surface rock again. At Vance's 
Station, strata of a flaggy limestone, nearly vertical, and 
full of fossils, are shown in a railroad cut. East of this 
station, the pine woods hills are covered with a ferruginous 
sandstone, similar to that so common in the drift. This 
sandstone, in places, is rich in iron, and pieces which might 
be very fair samples of limonite, are not uncommon. This 
passage of ferruginous sandstone into limonite has already 
been noticed in Bibb county, near Pratt's Ferry, near Ash- 
by Junction, &c., and other occurrences of it will be de- 
scribed beyond. 

Northwest of the railroad, at Vance's, and within the 
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distance of two miles, we find the Millstone Grit well ex- 
posed. This rock is seen in two or three ledges. The first 
of these, nearest the railroad, stands nearly vertical, with 
a slight slope, however, -to the southeast. Where a branch 
has cut through this rock, I observed, in several places, 
strata of yellowish shales, with surfaces coated with a thin 
black, film. These shales, like the Millstone Grit, are al- 
most vertical, and distant only 50 to 60 feet from it, south- 
east. They are probably shales of the Sub-Carboniferous 
formation, since similar shales have frequently been noticed 
occupying a similar position with reference to the Millstone 
Grit on both sides of the valley above this point. 

Some two hundred yards northwest of the first bed of 
Millstone Grit is another bed of quartzose sandstone, pre- 
cisely similar, and, like the first, nearly vertical, though a 
slight inclination was noticed towards the northwest. 

At a short distance still further northwest, nearly hori- 
zontal, beds of a coarse grained quartzose sandstone are 
encountered, and beyond these the sandstones and shales 
of the Warrior field. 

A few miles northeast of Vance's, very much the same 
exposures of rocks may be seen. The first beds of Mill- 
stone Grit, making high and precipitous cli£fs, mark the 
limit of the valley towards the west. Below these, at the 
very foot of the cliffs in fact, the black and yellowish Sub- 
Carboniferous shales are exposed wherever a little branch 
has cut through the hard rim of sandstone, the shales hav- 
ing about the same dip as the sandstone, nearly vertical. 
At one point, the Enox Dolomite and the sandstone were 
seen in clear exposures, separated by a ravine not more 
than 100 yards across ; the strata of the Dolomite dipping 
southeast, at an angle of 45^ or less, the sandstone nearly 
vertical, say dipping 86® southeast. 

In offering an explanation of these facts, we have to bear 
in mind that crossing from the Knox Dolomite of the val- 
ley at this point westward, instead of encountering in suc- 
cession the strata of the Chazy and Trenton, Clinton, Black 
Shale, &c., we come from the Dolomite, in less than one 
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hundred yards distance, directly upon the Millstone Grit, 
with a few feet of Sub-Carboniferous shales exposed below 
it. All the strata between the Knox Dolomite and the 
Coal Measures, except the few feet of Sub-Carboniferous, 
have disappeared. 

We have here a fault by which the Dolomite of the 
Lower Silurian has been pushed up against the rocks of 
the Coal Measures, thus covering the strata between. That 
besides the vertical displacement, there has been also a 
sliding of the lower Silurian rocks upon the upturned and 
folded back or reflexed edges of the Carboniferous strata, 
seems probable when we consider the difference in dip of 
the two sets of rocks. 

This fault does not extend, however, very far towards the 
northeast, or at least the vertical displacement seems not 
to be so great, since west of Woodstock there is a well de- 
fined ridge of Clinton rocks, with accompanying red ore, 
between the Dolomite and the edge of the Coal Measures. 

The presence of almost horizontal beds of hard quartzose 
sandstone, apparently identical with the Millstone Grit, 
and not more than five hundred yards west of thd veriical 
beds of the latter rock, is a noteworthy fact. 

These horizontal beds of sandstone are sometimes found 
lying bare over considerable areas. One of these, the 
^' Eight Acre Bock," as it is called, is a bare rock, (thirty 
or forty acres in extent,) composed chiefly of quartz grains^ 
with some strata of a conglomerate, with pebbles as large 
as peas. 

Lithologically, this differs very much from the ordinary 
sandstones of the Coal Measures, and resembles nothing 
so much as the Millstone Grit near it, and with which it is 
no doubt identical. 

This would give, at a rough estimate, over eight hundred 
feet in thickness to this bed. 

On the "Eight Acre Eock," the beds are intersected by 
two sets of joints, running northeast and northwest respec- 
tively. Some of these joints have widened out into fissures 
of several feet, and twenty to thirty feet deep. The sur- 



21 

face of the rodt has been weathered into numerotlfl little 
elevations and depressions, the latter filled with white sand^ 
support a scaniy growth of a Hypericum, and one or two 
other hardy herbs. Besides these, only the prickly peat 
(cactus) and patches of yellow lichens obtain 9 hold upon 
the bare rock. At the western edge is a large cave, formed 
by a projecting ledge. 

In some respects, this reminds one of the "flat rocks'* 
of granite in the Metamorphic regions of the 8tat«. 

Above Vance's, and near Mrs. Dowdell's, the Cherty 
JDolomile forms several rocky knobs, and in one of these is 
ft cave with fine stalactites. The smoke of torches has 
blackened the surface of these, but when broken off they 
show handsome crystalline structure. 

Above Vance's Station begin the beds of limonite, which 
have directed so much attention to Roup's Valley. At the 
intersectiom of the HtintsVille and Columbiana roads, is 
one of these ore banks, of considerable extent. Between 
this and Bibbville, the hills are usually covered with drift, 
and the concretionary ferruginous conglomerate^ before 
mentioned, is of universal occurrence. ^ 

At Bibbville, a manufactory of fire brick was an object 
of interest. The material for the brick is obtained from 
large pits close to the station. It consists — I, of a toler* 
ably white and plastic clay ; and 2, of a moderately coarse 
grained arenaceous deposit, made up of grains of quartz 
sand, held together by a clayey cement. The baked brick, 
when examined with the lens, resemble, to some extent, 
specimens of Millstone Qrit, the quarts grains being a 
prominent ingredient. 

These bricks are much used in the construction of the 
furnaces and rolling mills, and are highly recommended by 
those using them. 

Near Esquire Green's, a few miles southeast of Wood- 
stock, is a fine e:^posure of the Chazy limestone, in the 
usual characteristic ledges along a hillside. A rough 
measurement gave some four hundred feet thickness of the 
strata. 
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The lower beds held numerous shells of Madurea ma/grWL^ 
Which seemed to be absent from the uppermost beds. 

The fossils of these upper beds have more resemblance 
to Trenton fossils. At this outcrop, the strike isN. 26^ E. 
and the d^) S. E. 30*^. Further towards the southeast 
come, in regular succession, the yellowish f ossilif erous sand* 
stone of the Clinton age, with its red ore ; chert, with frag-^ 
ments of crinoidal stems, of Sub-Oarboniferous age ; (the 
Black Shale between these two formations was not noticed 
at this poinlT;) Millstone Grit, and the beds of the Oahaba 
coal field. The Clinton and Sub-Carboniferous, with Black 
Shale included, are usually associated together on each 
side of the valley in a tolerably well defined ridge, gener- 
ally lower than the ridge of Millstone Grit, though some- 
times, as near Jonesborough and Birmingham, it is higher. 
At this point, however, neither of the formations mentioned 
forms a prominent ridge. 

The dip at all the outcrops noticed was southeast. 

Woodstock, in S. 15, T. 21, B. 6, W., is upon the central 
!Ejiox Dolomite of the valley. At this place a furnace has 
been erected by Mr. Giles Edwards, which has not yet gone 
into blast. Near the furnace is an ore bank near outcrops 
of cherty Dolomite, ;_showing a moderate dip 10® — 16® 
southeast. 

Caffee^s Branch, which has its source not far from 
Woodstock, runs, for the first two miles of its course, 
through beds of limonite. At the head of the branch is 
one of the most extensive of these deposits. 

Through the courtesy of Mr. Edwards, I am enabled to 
give an analysis of this ore, made by Dr. T. M. Drown, of 
Lafayette College, Easton^ Pa. 

Analysis of Limonite from head of Caffee's Branch, 

Iron (metallic) .50.68 

Insoluble (silica^ &c.j) 9.80 

Sulphur i none 

Phosphoric Acid 0.31 — 0.12 Phosphorus. 

Alumina. J 3.75 

Manganese none 
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The following analyses of limonite, from near Wood" 
stock, will fairly represent the quality of the ore at this 
point : 

No.L No. 2. No. 3. 

Combined water 11 . 35 12 . U 11 . 55 

Biliceons matter 2,46 12.16 2.98 

Sesquioxide of iron 84 . 46 75 . 04 82 . 83 

Alumina 0.91 0.30 1.39 

Oxide of manganese 0.33 0.00 1.02 

liime 0.26 0.41 trace. 

Magnesia 0.04 0.06 0.12 

Phosphoric acid 0.58 0.00 trace. 

Sulphur 0.14 0.14 0.14 

MetaUic iron 59.15 52.56 58.01 

Phosphorus 0.25 none. trace. 

No. 1. From Tuscaloosa county, Section 9, Town^ 
ship 21, Eange 6, west, near Woodstock Station. Anal- 
yzed by Prof. N. T. Lupton. 

No. 2. Same locality, and analyst. 

No. 3. " " " " 

Greenpond Station, in S. 11^ T. 21, K. 6, W., is near the 
southeastern edge of some very large limonite banks; 
the excellent quality of the ore will be seen by reference 
to the analyses below. A few hundred yards below the 
station a railroad cut has pas^d through an ore bed of 
considerable extent ; southeast of the cutj the ore may be 
seen on the surface over several acres. This, I believe, is 
the property of Dr. Kagsdale of Greenpond, and to the 
same gentleman belongs another laige deposit of ore, just 
east of Thomas' switch. 

On the west side of the rail road at this place, Mr. Giles 
Edwards is engaged in raising ore for the Oxmoor Furnace, 
where it is used mixed with the red ore from the Clinton 
or Bed Mountain strata. Mr. Edwards has erected here 
machinery for washing the ore^ and a tram-way of one^ 
fourth of a mile, connects his ore bank with the rail 
road. 
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Mr. Edwards has famished me with these analyses of 
the ore taken from different localities on this bed, which 
has several acres saperficial extent. 

The analyses were made by Prof. Boepper, of Lehigh 
University. 

Aruilyaea of Limonite/rom Edwards^ Bank^ near Greenpond* 

No.1. No. 2. No. 3. 

Sesqnioxide of Iron 83.89 84.25 57.46 

Insoluble, (Silica, <tc.) . . . . 3 . 28 3 . 10 34 . 03 

Water UM 13.09 . 8.65 

Phosphoric Acid trace. trace. trace. 

Metallic Iron 58.75 59.00 40.24 

It will be seen that No. 8 was a clayey specimen. The 
ei^cessively small quantity of phosphoric acid found in all 
three specimens, is rather remaikable for limonites. 

About one-fourth of a mile north of the station, inS. 11, 
at various localities in S. 2, T. 21, B. 6, west, and also in 
S. 35, T. 20, B. 6, west, banks of limonite, remarkable at 
least for their vast extent, were visited. I have, as yet, no 
analyses made of the ores from these localities, and, of 
course, can say nothing of the p) oportion of phosphorus 
contained in them, but the per centage of metallic iron 
would probably average 55 per cent. Hills, one hundred 
feet and more in height, and several acres in area, com- 
posed, to all appearance, of almost solid limonite, are not 
rare in this vicinity ; indeed, tbe limonite being more resis- 
tant to denudation than the calcareous rocks with which it 
is associated, forms a large per centage of the hills and 
smaller elevations for a distance of five or sis miles north- 
eastward. The soil upon these ore hills seems to be quite 
productive, and the hills desirable fai'ming lands, if one 
may judge by the crops growing upon them, and especially 
by the tons of ore, which have been heaped up in piles, 
and walls, in order to prepare for the plough, small 
patches of ground. 
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Average samples of the ore from several typical locali- 
ties in the vicinity of Greenpond have been collected, and 
the analyses of them will be presented at some future 
time. 

In S. 15, T. 20, B. 6, west, the sandstones, <&c., of the 
Clinton group, are found dipping southeast ; these rocks 
hold three beds of the red ore, 7 feet, 4 feet, and 3 feet thick, 
respectively, and occupying about 40 feet of strata. T^hese 
measurements were made by Mr. Edwards, and are given 
upon his authority. 

Going northwest from this outcrop of Bed Mountain 
rocks, we come within one-fourth of a mile, upon a stratum 
of Black Shale, followed by a ridge of bedded chert, and 
by one hundred and fifty to two hundred yards of dark 
blue calcareous shales, alternating with sandy calcareous 
rocks. These beds of chert and shales are Sub-Oarbonifer- 
ous, and dip at a high angle, 80^ or more, towards the 
southeast. By the section above given it will be seen that 
they have been pushed over so that thfe newer beds are 
found undernecdh the older. 

The Millstone Grit, which follows close upon the caloa^ 
reous shales just mentioned, is exposed in a fine, charac- 
teristic section^ where a branch of Davis^ creek has cut its 
way through from the Valley into the Mourdains of the 
coal measures. In this cut the rock stands nearly vertical^ 
as was the case near Yance's, below, but passing through 
into the Warrior coal measures, the sandstones and shales 
pass rapidly into a more horizontal position, and within a 
mile of the vertical ledges of the Millstone grit, the rocks 
of the coal measures have very little dip. Near the center 
of S. 26, T. 20, B. 6, west, an opening has been made upon 
one of the lowest of the Warrior coal beds. The coal is in 
three benches, of about eighteen inches each, separated by 
two clay partings, the upper three inches^ and the lower 
twelve inches tiiicL 

• If we compare the section across the valley here, with 
that at Yance's, described above, we find this difference : 
here the Enox Dolomite, instead of being almost in con- 
3 
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tact Tfdth the Millstone Grjt, or at most, with a few hand-' 
red feet only of Sub-Carboniferons shales between, as was 
the case below, is succeeded bj the Clinton, Black Shale, 
and Sub-Carboniferous beds, (the Chazy and Trenton were 
not noticed here, but thej occur a few miles northeast.) 
The faulting here has therefore not been so great, or in 
other words the Knox Dolomite has not slided over and 
concealed the newer beds to the extent noticed below^ 
If there is any displacement here, it is comparatively 
slight, for, though no Chazy beds were observed, they 
would probably be found by a closer search. The two 
sections have, in common, the vertical (or nearly vertical,) 
beds of Millstone Grit, itnd Sub-Carboniferous, dipping as 
much as 85^ S. E., thus bringing the newer under the older 
rocks. 

There could hardly be a clearer instance of the inver-' 
sion of strata than that shown here^ 



Near Tannehill station we have one of the best sections 
across the valley. The eastern side of the anticlinal being 
the simpler, its geological structure will be given first, and 
from this the more complicated relations of the rocks on 
the western side may be somewhat clearer. 

Tannehill station is upon the central Knox Dolomite, 
near its upper beds, for within cme-fourth of a mile from 
the station going eastward we find some 350 feet in thick- 
ness of beds of the purer limestones and dolomites of the 
formation exposed near the bank of the creek. Some of 
these beds weather very smoothly, showing tolerably uni* 
form composition — some have been quarried for lime ; oth^ 
ers are light gray dolomite, breaking with smooth conchoi- 
dal fracture. A few layers of tolerably pure blue lime-- 
stone are here intercalated. 

' Succeeding these are beds of rough sandy dolomite with 
much chert, making a cherty ridge which may be seen at ' 
the upper mill; characteristic exposures of this rough 
cherty dolomite are found at the mill and along the bank 
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of the creek for a short distance. The thickness of these 
beds is not less than 800 feet, and the dip like that of the 
section above, about 50°-62^ southeast. 

Limestones of the Chazy and Trenton groups come next, 
occupying a narrow valley between the chert ridge just 
noticed and the Clinton beds beyond. 

The lower limestones at least, are of Chazy age, judging 
by the characteristic fossil Madurea magna. 

The dip corresponds with, that of the beds below, and 
the thickness of the limestones is not fat from 860 feet. 

The Clinton strata are next encountered. These are 
chiefly standstones, with shales, and two or three layers of 
the red fossiliferous ore. The rocks of this group form a 
well defined ridge at this place, or rather, taken together 
with the lower, cherty beds of the Sub-Carboniferous group, 
they form a ridge which is, however, not so marked as it 
becomes further northeast. The .thickness of these beds 
is between 380 and 390 feet. The following is a more de- 
tailed section. . 

Beginning below, next the limestones of the preceding 
group, the Clinton rocks are— 

1. Thin-bedded yellowish sandstones, alternating with 

yellowish and greenish shales ........ 155 feet. 

2. Thick-bedded yellowish sandstones, alternat- 

ing with thinner strata of the same rock ... 80 feet. 

3. Thin-bedded, fla^y sandstones 10 feet 

4. Bed ore, thickness not ascertained. 

5. Thin-bedded, yellowish sandstones, with some 

heavier layers 2-3 feet thick 30 feet. 

6. Bed ore, exact thickness not determined. 

7. Hea vy-bedded,yellowi8h or reddish sandstones 60 feet 

8. Shaly beds of greenish and yellowish colors 30 feet 

9. Shales with thin-bedded sandstones 25 feet 



Total thickness above 380 feet 

Seventy-five or eighty feet of strata were not seen (cov- 
ered with soil) between No. 9 and the first of the chert beds 
to be described below. The Black Shale will probably be 
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found occupying part of this area, as it has been noti(5ed it 
mile or two north of this section, between the Clinton and 
Sub-Carboniferous beds. 

From the lower Mill down to the ridge of Millstone Grity 
a fine opportunity is presented for the study of the Sub- 
Carboniferous rocks of this part of the Valley. They oc- 
cupy an area of one-fourth of a mile or more across the 
strike, which would giye not less than 800 feet vertical 
thickness. Although many of the beds are highly fossilif- 
erous, the fossils have not as yet been studied sufficiently 
to enable me to give the equivalents in other states, of ther 
beds observed here. 

A section of the Sub-Carboniferous rocks at this place* 
beginning below, at the lower mill, shows the following : 

1. Heavy layers of bedded chert holding casts of crinoidai 
stems, and of brachiopod shells. These chert beds form 
the shoals upon which the dam has been built. The chert 
often resembles a porous finable sandstone from which cal- 
careous matter has appareptly been removed. In the 
chert, are subordinated beds of limestone, at least three i 
x>ne of them a compact, gray, crystalline, crinoidai lime- 
stone ; another,- a dark blue fine grained rock. 

Thickness of the cherty beds, about 200 feet^ 

2. Following these are at least 200 feet of calcareous 
strata, alternating with shales : some of these shales are 
black and quite fissile, others lighter colored and softer ; all 
fossiliferous. 

In this division there are two or three beds of limestone 
hard, compact and full of fossils; from beneath one of 
them issues a very fine bubbling spring, like those so com- 
mon in the Knox Dolomite. 

The great mass of the rocks, however, seems to be made 
up of impure argillaceous and sandy limestones, which 
weather into yellowish, brownish and reddish sandy rocks 
or shales-^fuU of fossils as a general thing. These lime- 
stones, when fresh, are exceedingly hard and tough,- and 
ring like a metal under the hammer. The dip of th« beds 
wherever taken, was southeast, about 50*^-55°. 

I might add the following section of some of the beds of 
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No. 2 above, given more in detail, which will serve to show 
some of the characteristic features of the section. These 
rocks are exposed in the bed of the creek below the mill, 
and are, beginning with the lowest, (up stream) : 

1. Hard gray sandy calcareous rock, weathering into 

shales 30 feet. 

2. Clay shales, soft, light colored 30 feet. 

3. Impure sandy limestone, laminated 8 feet. 

4. Soft, light colored clay shales 20 feet. 

5. Heavy bedded impure limestone, dark blue, 

• and weathering into a sort of sandy rock . . 40 feet. 

6. Black fissile shales with numerous shells of . 

brachiopods 40 feet. 



The old Iron Works stand in the gap out by the waters 
of Boup's Creek, through the ridge of Millstone Grit, 
which is here exposed in a very fine section. This ridge 
follows, going eastward, a narrow valley occupied by the 
' shales and calcareous rocks of thd upper part of the Sub* 
Carboniferous section above. Beyond the iron works, east- 
ward, is another narrow valley of Coal Measures shales, 
and then a considerable ridge of sandasone of the same 
formation. 

The creek, like all others which rise in the valley, has 
cut through Millstone Grit, and the hard rocks of the Coal 
Measures. It flows into Shades Creek at no great distance 
from here. The first or lowest of the beds of Cahaba ooal 
opened in this vicinity, is I think some three or four miles 
east or southeast of the forge. 

On the opposite side of the railroad, and the northwest 
side of the anticlinal, we find the following : 

From two and thi*ee-quarters to three miles, going 
across the strike, the valley is underlaid by beds of Knox 
Dolomite. Near the railroad, this formation has a narrow 
belt of impure cherty calcareous rocks, and the rest of it 
is almost literally an ore bank. From many localities, the 
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limonite has been dug to supply the old forge and other 
furnaces. As was the case further southwest, near Green- 
pond, most of the hills about Tannehill are nothmg but 
accumulations of limonite. The ore here lies, generally, 
upon beds of shaly impure limestone, having the usual 
strike northeast, and a dip towards the southeast of 76*^-80*^. 
It would be manifestly a tedious undertaking to enumerate 
all the localities of the occurrence of the ore banks, some 
of them, however, which were examined have some points 
of interest. In section 30, township 20, range 5, west, on the 
property of Mr. John Salmonds,are several extensive beds. 
In section 36, township 20, range 6, west, the association 
of limonite with the ferruginous sandstone already spoken 
of, was particularly noticed. The greater part of the loose 
surface fragments at this place, consisted of grains of quartz 
sand cemented together with Hmonite, which is occasion- 
ally a tolerably pure limonite with fibrous texture. The 
quartz grains are about the size of those of the Millstone 
Grit. Here, as well as at almost every other deposit in the 
vicinity, this ferruginous sandstone, in plates, pipes, hol- 
low balls, &c., similar to those which almost universally 
cap the hills of the Drift formation further south, are found 
mingled with larger and smaller masses of pure concretion- 
ary limonite. I ;give these particulars on account of the 
bearing which they may have upon the origin of the limo- 
nite. The conclusion seems to be justified that whatever 
agencies have been at work in forming the ferruginous 
rocks of the Drift, have also been active in producing the 
similar iron rocks and ores of this formation. On this 
point, however, more will be said below. 

At the McMath place, in section 30, township 20, range 
6, west, a fine spring issues from beneath the Dolomite. 
In the northern part of the same section, an outcrop of 
Ghazy limestone occurs, and a short distance further north- 
west a ridge of the Clinton sandstones, with two or three 
seams of red ore. This is followed by beds of chert, with 
well defined Sub-Carboniferous fossils, (the Black Shale 
was ziot seep exposed,) and about one-eighth of a mile 
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northwest of the chert beds, over a narrow valley of shaly 
rocks, probably also Sub-Oarboniferous, we find the nearly 
vertical ledges of the Millstone Grit as usual, and beyond 
these the Warrior Goal Measures. 

All these beds west of the anticlinal axis, dip towards 
the southeast, showing, as was the case further southwest, 
an inversion of the strata. 

This occurrence of Chazy and Trenton, Glinton, Black 
Shale and Sub-Garboniferous beds in regular succession 
on both sides of the Knox Dolomite, may be seen at any 
cross section of the valley between Greenpond and Bir- 
mingham, and in all probability beyond, to the head of the 
valley. 

In addition to the simple anticlinal here noticed, we find 
from Bucksville, northeastward, as far as Elyton, at least, 
in a more or less continuous ridge, a repetition of the trio 
of formations, Clinton, Black Shale and Sub-Carbonifer- 
ous, and sometimes the upper beds of the Chazy and 
Trenton group. From Bucksville to S. 36, T. 19, E. 5, W. 
this doubled set of formations is found as a well defined 
ridge, known in the vicinity as McShan Mountain. 

We propose now to give some. details concerning this 
curious feature of the valley. 

In Tuomey's first Report (p. 16), there is a section across 
the valley at Bucksville with a figure, which will serve to 
explain the positions of the formations as there exposed. 
I give below the table of the strata as given by him, to- 
gether with the formations to which they belong, as ascer- 
tained by subsequent investigations. 

a. b. Millstone Grit, and Coal Measures of the Warrior 
and Cahaba, on opposite sides of the valley. 

c. Black clay slate, ) « , ^ , .^ 

d. Cherfrjr rocks, \ Sub-CarboniTerous. 

e. Yellowish sandstone and iron ore. Clinton. 

f. Siliceous rocks containing stems of Crinoidea. Svh* 
Carhoniferous. 

g. Sandstone containing iron ore. Clinton, 
h. Limestone. Chazy and Trenton. 



Sulh Carboniferous, 
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{. Magnesian Limestone. Knox Dolomite, 

ifbis). Limestone, (Chazy and Trenton,) not given 
in Tuomej's section, but seen east of railroad at 
Tannehill Station. 

k. Yellow sandstone. Clinton. 

I. Eidge of Cherty rocks, 

m. Sandstone. 

n. Clay slate, underlying Mill- 
stone Grit. 

The section from L to n, has already been described 
above, between the railroad and the Millstone Grit, at the 
old forge, and measurements given of the thickness of the 
strata. To the other half of the section, from A. to c, I 
wish to call attention. 

It will be seen that we have a repetition of the Clinton 
and Sub-Carboniferous rocks, g. and/., and e., d. and c. Li 
Tuomey's figure, the Millstone Grit, a., is represented as 
lying unconformably upon the slates and shales, c, but I 
am inclined to think that in this particular, the section is 
faulty. In reality, the Millstone Grit stands on the west- 
em side of the valley, nearly vertical, or more correctly, it 
dips 85® or more towards the northwest, and the underly-^ 
ing Sub-Carboniferous shales have the same dip, which 
very gradually going westward, changes slightly to the 
southeast ; at no point, however, being more than 6^ from 
vertical, just as though the Millstone Grit, in the folding, 
had been pushed over a littleless than th&xmderlying rocks. 

I do not think that Tuomey's explanation of the facta 
on p. 18 of his Report, viz : that the axis of the anticlinal 
is hidden beneath the Millstone Grit and Coal Measures, 
will hold good. The apparent unconformability of the 
Millstone Grit and the underlying rocks, exceedingly slight 
at most, can, I think, be better explained by assuming that 
the former being one of the upper beds of the" great fold, 
and lying considerably to the westward of the axis of the 
fold, was less bent up than those beneath. Below this 
place, we find the Millstone Grit bent over still more, so as 
to slope the other way, t. e., southeast, and the rocks of 
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the Coal Meaanres, which are undoubtedly conformably 
laid upon it, are seen a few hundred yards northwest near- 
ly horizontal, or even dipping slightly northwest. 

In a Eeport by Prof. J. P. Lesley, of Pennsylvania, up- 
on the "Geological Structure of the Scott, Wise and Taze- 
well Counties, Virginia," there is described and figured a 
fault occurring in Abb's Valley, which I consider the coun- 
terpart of what may be seen in this valley, and the occur- 
rence in such close proximity of the vertical sandstones of 
the Millston^^nt, and the horizontal strata of the imme- 
diately overlymg Coal Measures is there explained in what 
seems to me the most convincing manner, 

A precisely similar fault has already been noticed above, 
at Vance's Station, where it is exceedingly well defined. 
The same fault, with perhaps much less vertical displace- 
ment, occurs undoubtedly here, near Buoksville. 

I am sorry that the means at my disposal are not suf- 
ficiently ample to enable me to reproduce the figure here ; 
the reader is, therefore, referred to the paper by Prof. 
Lisley, above alluded to, and to the figure in Tuomey's 
Beport, for a better understanding of what has been said. 

As to the details of the doubled Clinton and Sub-Car- 
boniferous beds at Bucksville, I can add the following : 
A few hundred yards northeast of the old McMath place, 
in S. 30, T. 20, R. 5, W., begins a ridge which, at its south- 
western extremity, is covered with limonite of the Knox 
Dolomite. Near Bucksville, we find this ridge made up of 
the yellowish sapdstones (holding beds of red iron ore) of 
the Clinton Group. Bucksville itself is near the junction 
of Knox Dolomite and Chazy, and the impure cherty dol- 
omite of the former, with a large spring issuing from be- 
neath, and the limestones of the latter can both be seen 
in the village and near the road. Back of the village, 
northwest, occurs the Clinton sandstone and iron ores, and 
at Bladoe's tan yard, the beds of chert of the Sub-Car- 
boniferous with underlying Black Shale are shown in very 
good exposures in the bed of the branch. It seems that 
at this place there is even a local d6ubling of the Clinton 
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and Snb-Carboniferons interpolated beds, for we find two 
distinct outcrops of the red ore with bedded crinoidal 
chert between, in the immediate Ticinity of the tan yard- 

The exact details of this seeming anomaly, I was not 
able to get, and I merely mention this in passing. For our 
"present purpose, it is sufficient to know that the trio, Clin- 
ton, Black Shale and Sub-Carboniferous, is found just back 
of Bucksyille, at Bladoe's tan yard. All these rocks are 
nearly vertical, inclining 85 degrees, or more southeast, 
and this is to be remembered in connectioApith what will 
be said of their occurrence a few miles northeast of this 
point. 

Now going northwest from Bladoe's, we pass in regular 
order (after the interpolated trio just described) the strata 
of Knox Dolomite, Chassy and Trenton, Clinton sandstones 
and red ore, (at this point called Bed Mountain,) Sub-Car- 
boniferous chert beds with crinoids, (Black Shale not ac- 
tually observed,) and lastly. Millstone Grit. 

It will be seen that this section agrees with Tuomey's, 
quoted above, except that the Millstone Grit is almost ver- 
tical, and not as represented in his section. 

To the courtesy of Mr. Giles Edwards, I am indebted 
for the following analyses of the Red Ore from several 
localities near Tannehill. The ores are all from the west- 
em side of the valley. 

No. 1. No. 2, 

Metallic Iron 50.82 65.51 

SiHca, &c lt.38 10.39 

Sulphur. ; none 0.08 

Phosphorus 0.09 0.06 

Alumina 6.06 6.37 

none 0.44 



No. 1 was made by Mr. J. B. Britton of Philadelphia ; 
No. 2, by Dr. Thomas M. Drown, of Easton, Pa., both well 
known chemists. The percentage of phosphorus in these 
ores is exceedingly small. 
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Another specimen from S. 19, T. 20, R. 5w., by Mr. A. 
W. Kinzie, shows the following composition : 

Sesquioxide of Iron 71.93 

Silica, &c 18.60 

Water 0.60 

Alumina, &c 5.25 

Phosphoric Acid 0.32= 0.14 Phosphorus. 

Carbonate of Lime 2.86 

Metallic Iron 50.35 

Phosphorus in iron 0.28 

These analyses show that the red ore on the western side 
of the valley is not infeiior to that on the east. 

Analyses of red ores from the Eureka Mines will be 
found below. 



Five or six miles northeast of Bucksville, in S. 36, T. 19, 
B. 5, W., near Mr. James Moore's, is the other end of this 
ridge of Clinton and Sub-Carboniferous beds, called Mo 
Shan Mountain, The beds at this place are perfectly ex- 
posed, and a section of the northwestern side of the valley 
shows this order of things, viz. : 

From the Knox Dolomite in the valley, going westward 
we come upon this ridge about a mile from the railroad. 
At the base of the ridge are the beds of Chazy & Trenton 
limestones with characteristic fossils : the beds dip 35 deg. 
northwest, and not southeast, as was the case at Bucksville. 
Gbing over the ridge we cross, in succession, (1) Clinton 
Sandstones and ore beds, making up the greater part of 
the mass of the ridge ; the ore beds are at least two, and 
probably three in number ; they have been tested in a few 
places, and yield a very excellent quality of ore ; these, 
like the Chazy strata, dip northwest. (2) Heavy beds of 
chert holding crinoidal stems and other fossils of the Sub- 
Carboniferous : the intervening Black Shale was not ob- 
served, being covered probably with the debris of the other 
beds. 
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(3) A valley on the other side of the ridge in which the 
chert and sandy dolomite of the Quebec or Knox group ap- 
pear, forming a small ridge ; beyond which (4) the Chazy 
& Trenton limestone is found in ledges nearly vertical — 
but dipping 80*^-85^ southeast. The upper strata of these 
beds are highly fossiliferous and crystalline, streaked with 
reddish veins. This marble is very firm, and would, if pol- 
ished, show the beautiful markings which have rendered 
the Tennessee marble so justly celebrated. 

Westward of these beds are, (5) (6) and (7), the usual 
trio of formations making a ridge, here called the Bed 
Mountain, viz. : Clinton, Black Shale, and Sub-Carbonifer- 
ous. The upper shaly beds of the Sub-Carboniferous are 
found in a narrow valley between the Bed Mountain and 
the vertical ledges of Millstone Grit. 

Nothing could be clearer than the repetition of the Cha- 
zy, Clinton, and Sub-Carboniferous beds shown by this 
section. The northwest dip of the repeated beds here, and 
their vertical position, or sUght southeast leaning further 
south at Bucksville, are points worthy of notice. 

Above this point, towards Elyton, I have noticed the 
same duplication of the Clinton, <&c., groups, but they are 
not found as a distinct ridge, but only as slight elevations. 
Thus, near McAdory's Mill, in S. 12, T. 19, B. 5, W., there is 
a double outcrop of the Bed ore formation ; and again a 
short distance southwest of Elyton. The Bed Mountain 
proper, which is at these localities a well defined ridge, 
separated from the Millstone Grit Cliffs by a narrow valley 
underlaid by Sub-Carboniferous shales, is the one farthest 
west. It is separated from the duplicate Bed Mountain by 
a valley containing Chazy limestones and Knox Dolomite. 

It seems that from a short distance above Bucksville, to 
withiji four miles of Elyton, the Knox Dolomite, which be- 
low Bucksville has been seen to be the most widely spread 
of the formations, loses its importance to some extent, and 
we find the limestones of the Chazy & Trenton groups in 
almost vertical ledges filling up a large proportion of the 
valley. With the decrease in the extent of the Knox 
strata, goes also a decrease in the number and importance 
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of the limonite beds. They are vot absent in this area, but 
they are comparatively unimportant by the side of those 
extraordinary accumulatious of ore in the vicinity of Tan- 
nehill, Greenpond and Woodstock. 

!^ In S. 33, T. 18, R. 4, W., near Mr. John Smith's, is an ore 
bank, and from that point northeast to Birmingham, extendi 
a continuous well defined ridge of chert of £lnox Dolomite) 
ttge. Upon this chert ridge is the reservoir of the Bir- 
mingham water works. It seems to be in the upper part 
of the Dolomite ; for, crossing it west of Elyton, we de-^ 
scend at once into a valley of Trenton or Chazy limestone^ 

On the eastern side of the valley between Tannehill and 
Jonesborough, the road passes over chert of the Knox 
Dolomite, and a better road could not be desired. East of 
Jonesborough Station, after crossing a narrow belt of Knox 
Dolomite, the usual rocks of the Red Mountain are found, 
viz. : Chazy and Trenton, Clinton and Sub-Carboniferous, 
(the Black Shale not seen.) At this point the red ore is of 
good quality apparently, and in very great quantity. 

At Old Jonesborough, the rough looking dolomite of the 
Quebec Group (Knox Dolomite) occurs in heavy ledges, 
<Kpping from 30 deg. to 35 deg. southeast. Between that 
and the station, is a low flat country with occasional out- 
crops of a laminated argillaceous limestone, resembling 
Chazy, but not yet determined satisfactorily. It lies be-' 
tween strata of undoubted Knox Dolomite on the west (at 
Old Jonesborough), and beds of the same group on the 
east, (between the station and the Red Mountain.) 

A mile or less from Jonesborough Station, on the east- 
em edge of the valley, occurs a fine pond spring issuing 
from Knox Dolomite. A dam thrown up a few feet from 
the source of this spring gives sufficient fall for a mill wheel 
a short distance below. 

Above Jonesborough, as has been intimated above, the 
center of the valley is occupied by the nearly Vertical ledges 
of the Chazy limestone presumably, which are seen dipping 
both southeast and northwest. The geological structure of 
the valley at this point needs further investigation, since 



38 

the position of this limestone, in the midst of the valley 
with Knox Dolomite on each side of it, makes its precise 
relations a little obscnre. Four miles southeast of Elyton 
tnay be seen the top of an anticlinal in this bedded, nearly 
vertical limestone, where the Dolomite seems to have been 
pushed up through it. 

Above this point the larger part of the valley is occupied 
by the Dolomite, the chert ridge on the west, above alluded 
to, being a prominent feature. East of Elyton and Bir- 
mingham, the Bed Mountain becomes a tery well defined 
ridge, and much work has been done, in places in laying 
bare the red ore and raising it for shipment. 

At the foot of the Bed Mountain, on the western slope 
here, some of the finest specimens of concretionary chert 
yet found in Alabama have been collected* These speci- 
mens, some of which are many square feet in area, show a 
Surface full of rounded protuberances, which are composed 
of chert in regular concentric layers. The outer layers 
have, in most cases, been worn or broken off, and the lam- 
inated shells, ball within ball, are beautifully displayed. 

Going from Elyton to Oxmoor, we have the following 
section well displayed. (1) The clay beds of the Knox 
[Dolomite, with a chert ridge of same formation near the 
Bed Mountain. (2) At the base of the Bed Mountain an 
Outcrop of Chazy limestone* (3) The Bed Mountain with 
the usual sandstones, dhales and ore beds of the Clinton 
age. (4) In, or just beyond, the gap are the thick ledges 
of bedded chert of Sub-Carboniferous age, followed by a 
level space, probably underlaid by the shales of the same 
group. (5) Next, the Millstone Grit, which thus forms al- 
most a part of the Bed Mountain here, being separated 
from it by the narrow belt of Sub-Carboniferous shales 
mentioned. . Descending from the Millstone Grit ridge, we 
come (6) into the valley of Shades Creek, here wholly 
within the Coal Measures, and not between the Bed Moun- 
tain and Millstone Grit. Shades Valley is in the shales of 
the Cahaba Coal Measures, between the ridge of Millstone 
Grit on the west, and some precipitous bluffs of sandstone 
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6n the dast. These bluffs are the broketi edges of carbon' 
iferous saQdstones, which hold locally great numbers of im-' 
pressions of calamites and other coal plants. 

The Millstone Grit, from near Grace's Gap, has been 
used by Mr. Thomas in the construction of the hearth of 
the Oxmoor furnace, for .which purpose it is most admira-' 
bly adapted. The rock thus used, contains from 97 to 99 
per cent, of silica. 



A section of the Clinton strata, near Oxmoor, given be- 
low, has been made by Mr. L. S. Goodrich, of Birming- 
ham. He recognizes two distinct deposits of ore, separa- 
ted by about sixteen feet of ferruginous sandstones. The 
uppermost of these two deposits is about two feet thick^ 
and is not known to hold any considerable bed of ore fit 
for use. No analysis of the ore from this part has been 
made. Below the sixteen feet of sandstone underlying the 
first deposit, comes the workable bed, made up of seven 
strata of ore interbedded with thin bands of shale. 

The section^ beginning at the top and descending, is : 

1. No. 1. Ore 7 feet 3 inches 

2. Trace of shales and pebbles. . . 

3. No. 2. Ore 8 " 

4. Shales " 3 " 

5. No. 3. Ore 2 " 3J " 

6. Shale " 0| " 

7. No. 4. Ore 1 " 2 " 

8. Shale 0* " IJ " 

9.No.5.0re 1 " 2^ " 

10. Shale " 2 " 

11. No.6. Ore " 11 " 

12. Shales 7 " " 

13. No. 7. Ore 1 " 3 « 

Below these beds are forty to sixty feet of Argillaceous 
sandstones, followed by limestone. 
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Hiis limestone is the Trenton or Chazy, which is found 
tinderljing the Bed Mountain throughout the valley. 

The ores from these seven beds were carefully selected 
by Mr. Goodrich, and analyses of them made by Dr. Otto 
Wnth) of Pittsbuigh, Pa. These analyses I am enabled to 
give through the courtesy of Mr. (Goodrich. The numbers 
correspond to the numbers of the ore beds of the section 
above. 

Analyses of Bed Ores, from Eureka Campany^s Mine, five 
mUes bdbw Birmingham, by Dn Otto WviJu 





No. 1. 


No. 2. No. 3., No. 4. 


No. 5.;No. e.iNo. 7. 


Silicic Acid. 


16.31 
3.76 

78.55 

0.68 

0.21 

0.49 

Trabe. 


31.62 
4.16 

62.45 
1.03 
0.34 
0.42 


32.04 

5.13 

59.97 


31.83 

4.46 

60.51 


i 1 
31.16 i 31.91 . 16.73 


AlriminA ..... 


4.64 1 4.05 2.01 


Peroxide of Iron 

Ijime 


59.87 


60.32 66.84 


Magnesia 








I 


Phosphoric Acid 

Bulphor 


0.45 


0.45 


0.43 


0.45 , 0.38 


CftrDonatp of Liixi<^ 


























MetaUic Iron 


54.98 


43.71 


41.98 


42.36 


41.91 


42.22 46.79 



The limestone of the underlying Trenton or Chazy for- 
mation has also been analvzed by the same chemist, as also 
a limestone from a bed in the Sub-Carboniferous series in 
^ Shades Valley. 

The analyses show that these limestones are well adapt- 
ed to serve as fluxes, especially No. 2, from the Sub-Car- 
boniferous formation. 

Analyses of Limestones, near Eureka Fnriwuoe^ in Jefferson 
County, by Dr, Otto Wvih. 

No.L No. 2. 

Water 0.11 0.10 

Organic Matter 0.07 0.06 

Silicic Acid 2.13 6.32 

Alumina 0.21 0.71 

Peroxide of Iron 0.12 0.08 

Carbonate of Lime .90.60 93.40 

Carbonate of Magnesia 6.74 0.32 

Phosphoric Acid ^ . . .0.016 0.011 
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The success of the Oxmoor furnace, with coke as a fuel^ 
has been already demonstrated. It was at this place, un- 
der the superintendence of Mr. L. S. Goodrich, that the 
first coke iron made in Alabama, was turned out. The 
coke first used here was made, I belieye, from coal mined 
from the Gould Seam, and afterwards from the Wadsworth 
seam at Helena. 



ECONOMIC 2CATEBIAI£« 

Coal. — The coal fields of the Warrior and the Cahaba 
bound the valley on either side, and their distance apart iS| 
below Birmingham, never greater than seven or eight 
miles. The line of the Alabama and Chattanooga railroad 
does not pass into the coal area on either side until below 
Smallwood's Station, it enters the Warrior field, through 
which it passes thence to Tuscaloosa. Near Clements* 
Station, as will be seen above, many openings have been 
made for coal, and from that point on to Eennedale, seven 
miles from Tuscaloosa, are several coal stations. Nothing 
but the unsettled condition of the affairs of this road has 
prevented an extensive business in the mining of coal 
along this portion of the road. ^ 

FiBE-lt'BOOF Matebials.— At Bibbville is a bed of clay 
and sand, which is made into fire bricks. 

The fire brick manufactory of Mr. Floumoy has already 
been mentioned in the details above. Besides the brick for 
ordinary grate backs, this establishment has furnished 
bricks for the stacks of smelting furnaces at various places^ 
and for the puddling furnaces at Helena. 

The Millstone Grit being almost pure quartz, is one of 
the best of fire proof materials. Some varieties of it are 
of course better suited to the purpose than others. It is 
near the A. & C. railroad in many localities, 6. g. Vance's, 
Tannehill, &c., and on the South and North railroad, at 
Grace's Gap. This rock has been used at the Oxmoor fur- 
nace for the lining of the hearth, and for this purpose it is 
nnequaUed. 
4 
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Millstones. — The Millstone Grit which bounds the val- 
ley on each side, has its name from the almost universal 
use made of it, wherever it occurs, the world over. Thete 
are several localities on the borders of the valley where 
the rock has been extensively quarried for millstones, and 
unfinished or broken millstones are not unfrequently found 
in riding over the rocky ledges. 

Lenticular or Fossiliferous Red Iron Ore.— The 
" Bed Mountain/' is a name which has long been current 
in ^Alabama. It is appUed to the ridges of Clinton Sand- 
stones holding beds of red iron ore, which are found on 
both sides of the valley, and which have been traced with 
Very little interruption from Pratts' Ferry, on the Cahaba, 
above Oenterville, to the Georgia line, and beyond that 
into other States. In Tennessee the Dyestone ridges aro 
the equivalents of our Bed Mountain. 

The quality and amount of the ore vary from plac^ to 
place along these outcrops. Sometimes the admixture of 
siliceous material is too large ; again, the ore is exceed- 
ingly pure, as may be seen from analyses given. 

The ore banks of the Oxmoor furnace have been, per- 
haps, the best tested and explored of any in'the State, and 
the result shows that when properly selected this ore rivals 
the brown ore. The quality of the iron produced at the 
Oxmoor furnace is now well known. 

In this connection, I may once more call attention to 
the fact that the group of strata holding the red ore, is du- 
plicated on the western side of the valley, from Bucksville, 
nearly to Elyton, and that the interpolated Bed Mountain 
ridge, holds in some places, at least, where personally vis-^ 
ited, some very excellent ore. The McShan Mountain, as 
this ridge is called, in the lower part of its course, is not 
more than a mile from the railroad, at most places. 

As to the extent of the beds, here sliced oflf from the 
main Bed Mountain, future careful explorations and meas- 
urements are required to give that accurately, and future 
investigations will probably, also, show exactly how such 
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a long strip came to be cut off from the main, and drop- 
ped or slided down to its present position. 

LiMONITE OB BboWN IbON OrE. 

Thfe Knox Dolomite of the Lower Silurian, which un- 
derlies the greater part of this valley, is here, as at other 
points in the State, the limonite-bearing formation. 
"Wherever it 4s most widely spread, there we may look for 
the greatest accumulations of limonite. Mere superficial 
extent, however, of the Knox Dolomite doed not appear to 
be the only condition favorable to large accumulations of 
limonite. We saw in Talladega county, aiid elsewhere 
(Report for 1875,) that the most extensive ore-banks were 
generally foond between the mountain ranges of Poteiiiam 
Sandstone on the west, and the Metamorphic area on the 
east. In other words, where the disturbances, uplifts, <fec., 
have been the greatest, the ore-banks are most numer- 
ous and extensive. So here, the limonite banks are 
most abundant where we find evidences of the greatest 
amount of displacement of the strata. 

The commonly received explanation of the origin of 
the limonite, viz., that it is the result of "the decomposition 
of ferruginous limestones and dolomites, by which the cal- 
careous portions have been gradually removed, whilst the 
iron collecting together, in concretionary masses, has been 
deposited in beds of varying extent, near the site once oc- 
cupied by the original rock, seems to hold good for the 
ore banks, so far as they have yet been examined in Ala- 
bama. 

In some parts of this valley there is evidence to show 
that the Enox Dolomite, and overlying rocks have been 
pushed up into an anticlinal fold not only of great vertical 
height, but, also, dosdy pressed together, so that the strata 
all stand nearly perpendicular, or all dip in the same di- 
rection. The subsequent decomposition of this great ver* 
tical thickness of ferruginous liniestones, has left corres-* 
pondingly large accumulations of limonite. This appears 
to have been the case in the lower part of the valley, be- 
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low Jonesborongh. Above that, however, to Elyton, at 
least, the vertical height of the anticlinal seems to have 
been much less, (see details above,) and we find in this 
area only a few ore-banks, and these, comparatively 
small. 

Whilst the Knox Dolomite of the Lower Silurian ap" 
pears to be the original source of most of i^e brown ore 
in Alabama, the formation of the ore-banks, as now ob- 
served, must be ascribed to a much later period. And, in 
this connection, it seems to me that something may be 
learned from the association of Drift deposits with beds ol 
limonite in many localities. 

In Bibb county, Talladega cotmiyi and in this valley^ 
many instances have been noticed where a ferruginous 
sandstone or conglometatei formed by the cementing to-' 
gether by limonite, of grains of sand or pebbles of quartz^ 
is associated with masses of limonite quite pure. The aeh 
sociation of the two iis frequently so intimate that upon 
one and the same specimen both are sometimes found* 
This ferruginous sandstone in flat layers, pipes, hollow 
spheres, &c., is one of the most common occurrences in 
the Drift, and in the cases just alluded to, other materials 
of the Drift, such as rolled pebbles, beds of sand, &c., are 
also, associated with the sandstones and limonites. 

Whatever agencies, therefore, have been active in form- 
ing the ferruginous sandstones and conglomerates usually 
ascribed to the Drift, he^e also been instrumental in form- 
ing part, at least, of the limonite with which they are so 
intimately associated} 



COOSA COAL FIELD, AND ADJACENT FOKMA- 

TIONS. 



GENEBAI4 OONBIDERATIONS. 

By a reference to Prof, Tuomey's Map, it will be seen 
that the Coosa Coal Field, as there laid down, extends no 
further west than the line between Banges 1, east, and 1, 
west, and no farther south than the upper half of Town- 
ship 20. 

During the summer of 1876, 1 noticed in several places, 
much further south and west than the points above men- 
tioned, the occurrence of Sub-Carboniferous beds, as well 
as of sandstones and slates, which I could refer to no other 
formation than that of the Coal Measures. 

During the past summer this section of the State was 
again examined, and the limits (towards the west and 
south,) of the Coosa Coal Field, established with some de* 
gree of accuracy from near Helena, southward to where 
the lower formations are covered by Drift. The map ac* 
companying this report will show the line thus traced 
out. 

Before going into local details it may be well to give a 
general section, across the strike of the strata, passing 
through Helena, from the Warrior Coal Field across 
Boup's Valley, throt^h the Cahaba Field into that of the 
Coosa. In this way, perhaps, a very good general idea of 
the relations to each other, of these three Coal Fields may 
be given. 

Beginning on the west with the Coal Measures of the 
Warrior, and going southeast, we deacend, geologicaUy 
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speaking, through the Millstone Grit, Sub-Carboniferous, 
Black Shale, Clinton, Trenton, and Chazy, to the Knox 
Dolomite, which is the lowest formation exposed in the 
anticlinal valley between the two fields ; then gedogkaUy 
ascending, through the same series, we reach the Coal 
Measures of the Cahaba. Crossing this field with its nu- 
merous plications, but with its strata generally dipping 
southeast, we find at Helena, a fault by which the Coal - 
Measures are cut off, and the sandstones of the Knox 
Group — equivalent in all probability to the Calciferous 
Sandstone of the northern geologists, — brought up to their 
level. From this fault we cross, going southeast, the Sand- 
stone, Shale, and Dolomite of the Knox Group, then 
Chazy and Trenton limestones, and immediately following 
these, so far as has yet been made out, the chert beds and 
Shales of the Sub-Carboniferous formation, the Millstone 
Grit, and Coal Measures of the Coosa field. 

Thus, whilst the Warrior and Cahaba fields are separa- 
ted, in this section of the State, by a narrow anticlinal val- 
ley, with the Knox Dolomite as the lowest formation ex- 
posed, the Cahaba measures are cut off on the east by a 
fault bringing Knox sandstone up to the Coal ; and another 
point to be noted, is the seeming lack of all the Upper 'Si- 
lurian beds, beneath the Coosa field, whilst beneath the 
Warrior and Cahaba fields, only a few miles westward, 
these Upper Silurian beds are found exceedingly well de- 
veloped in the Red Mountain, geologically below the Coal 
Measures both of the Warrior and the Cahaba. The thick- 
ness of the Clinton strata as measured in Boup's valley at 
one point, is not less than 400 feet, and this may be con- 
sidered as below the average thickness, for further north, 
the Bed Mountain becomes a very well defined ridge. 

This complete thinning out of Upper Silurian beds from 
a thickness of 400 feet and upwards, in the short distance 
of ten to fifteen miles across the Cahaba fields in the vicin- 
ity of Helena, is an interesting fact. Whether the same 
conditions hold northeastward of Helena, I am not yet able 
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to say, but from information derived from others, I am 
inclined to think that they do. 

As to the economical yalne of the three hundred square 
miles and upwards, of territory, thus found to belong 
to the Coal Measures, little can be said as yet. The fact, 
that workable beds of cqal have not yet been laid bare in 
this area, and the occurrence in the midst of this coal field 
of the limestones of the underlying Sub-Oarboniferous 
formation, would seem to speak against any great thick- 
ness of coal bearing rocks, thus far towards the southwest, 
still the field must be more thoroughly investigated before 
certain knowledge of its capabilities can be obtained. 

With these preliminary general observations we may 
pass on to the local details. 



DETAILS. 
1. Quebec, Chazt, and Tbenton Formations. 

At Helena the strata of Knox Sandstone and Elnox 
Shale, on the east side of the fault by which the former 
has been raised to the level of the Goal Measures, are very 
well exposed along the South & North Alabama Bailroad, 
and I am able to give some additional details as to thick* 
ness of the beds, &o. 

The dip of the beds varies from about 62^ next to the 
Coal Measures to 62^ at the top of the Shale ; these two 
formations show here, an aggregate verticle thickness of 
from 1,000 to 1,100 feet ; the line of demarcation between 
the two, it is impossible to draw. 

A section of these beds shows the following, beginning 
geologically below, next to the line of fault : 

(1.) Sandstones, thick and thin bedded, interstratified 
with the gray, green, buflf, brown, and chocolate colored 
shales, which are so characteristic of the lower parts of the 
Knox group, about 270 feet. 

(2.) A bed of gray sandy dolomite, 10-15 feet, 

(3.) Two or three heavy beda of hard gray sandstones, 
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fonning the knoll npon which the office of the Central Iron 
Works stands, and forming also the greater part of the 
shoals npon which the dam has been built, say 50-60 feet. 

(4.) Alternating beds of dolomite and shale, with perhaps 
some sandstone layers, mostly covered by surface soil, but 
showing exposed surfaces of dolomite in many places be- 
tween the office and the Boiling Mill, say 150 feet. 

(5.) From this point to the bottom of the Enox Dolo- 
mite which overlies the Shale, there is a succession of thin ' 
beds of calcareous sandstones and the usual handsomely 
colored characteristic shales, about 500 feei 

In No. (5) of the above .section and about 180 feet below 
the top of the Shale in one of the ledges of calcareous 
sandstone, I found several fragments of trilobites, which 
have not yet been identified. The rock from which they 
were taken, upon a fresh fracture resembles a hard com- 
pact blue limestone, but upon a weathered surface it looks 
like a buff colored sandstone. Most of the thick layers in 
this subdivision, when a fresh fragment is broken, resemble 
limestones more than they do sandstones. At the outcrops 
however, the calcareous matter has usually been weathered 
out, and they present only the sandy remnant. 

For the estimation of the thickness of the Enox Dolo- 
mite, just overlying the Shale near Helena, I have not the 
data. Grossing it, however, in the direction of the dip, 
i. e. southeast, we find about 400 yards of country under- 
laid by rough, sandy, dolomite, and upon that an enormous 
accumulation of cherty beds, about a mile across, forming 
a well defined chert ridge which may be traced without in- 
terruption, marking the uppermost part of the Knox Dolo- 
mite, from near Helena southward by Alexander's Mill, till 
it is lost under the Drift below Mqptevallo. 

East of this cherty ridge is found a narrow valley of 
Chazy and Trenton limestones, and then the ridge formed 
by the bedded fossiliferous chert of the Sub-Oarboniferous 
formation. 

An inspection of the map will show the position of the 
valley of Ghazy and Trwton limestone which lies betweexi 
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the chert ridge of the apper part of the Enox Dolomite on 
the west, and another chert ridge of Sub-Carboniferous age 
on the east. 

These three formations are found in their regular order 
all the way southward to where they are covered by the 
Drift 

Some local details of these three groups of strata will 
come properly at this place, and in giving the details I 
shall begin with the lowest and describe them in ascending 
order. 

In the Report for 1875, I described the Dolomite where 
it adjoined the Gahaba CoalMeasures between Montevallo 
and Helena. At this time, therefore, I shall speak o;iIy 
of the upper (eastern) part of the Dolomite which is so 
well characterized by accumulations of chert which make 
a well defined piney woods ridge from Helena to below 
Montevallo. 

West of the limestone valley at Siluria, this ridge is seen 
back of Dr. Tichenor's place, and at points near Siluria, 
some beds of brown iron ore have been discovered, but I 
have seen no analyses of the ore. 

South of Mr. Holt's Lime Kiln and near EUiottsville, 
the chert turns eastward to Whiting, which is on its east- 
em edge. ElliottsviUe is upon this cherty portion of the 
Enox Dolomite, and at Warren's Mill, section 25, town- 
ship 21, range 3, west, there is a very large funnel shaped 
depression, or lime sink, from which the water is pumped 
for the engine. 

Below Whiting, on the edge of the Dolomite, considera- 
ble search has been made for workable beds of limonite. 
Analyses of ore from this vicinity were given in my Re- 
port for 1875. 

Going southward from Elliottsville on the Montevallo 
road, the way is over the cherty beds and through piney 
woods to Mr. Moore's, in S. 35, T. 21, R. 3, W., where the 
red lands of a lower subdivision of the Dolomite are en- 
tered. These red lands are found continuously then south- 
ward to Montevallo, with the exception that a strip of Enox 
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Sandstone and Shale is found with northeast strike and 
southeast dip, apparently thrust up through the Dolomite. 
This strip (which will be more particularly described below) 
terminates abruptly neBr Mrs. Denson's, S. 2, T. 22, E. 3, W., 
no trace of it being found much to the northeast of this 
point. 

If from Moore's we turn eastward by the Columbiana 
road, we come, about S. 36, T. 21, R 2j W., upon the chert 
again, and it is found' making a considerable ridge south- 
ward by Alexander's Mill, where it is also well displayed. 

In going from Montevallo towards Calera, a ridge, or 
rather, a succession of ridges of this chert are crossed soon 
after leaving town, and the huge concretionary masses of 
the chert which have either been rolled aside in working 
the road, or have been left partially exposed in the road, 
have no doubt left a vivid impression upon every one who 
has driven over this way. 

Spring Greek, and some other tributaries of Shoal Creek, 
rise on the western side of the chert, and do not break 
through it, but are turned southwestward below Montevallo 
to flow into the Little Cahaba. 

South of Montevallo, the lower formations are almost 
entirely obliterated by the sand and pebble beds of the 
Drift, which cover every thing for many miles. 



Betuming now to Siluria, we And, east of the chert, a 
narrow valley in which the projecting edges of the strata 
of Chazy and Trenton limestones are seen like a series of 
low walls running parallel with the course of the valley. 

Here, as at many other points where it occurs, the lime- 
stone is much used for lime burning. Maj. Wagner's and 
Mr. T. a Holt's kilns, at Siluria, Mr. Beynolds' at Whiting, 
and Dr. Hale's, near Montevallo, are all located upon this 
belt, and the lime made at these points is well known in 
the market. 

Below Siluria this belt turns eastward, then southward, 
and in township 22, southwestward, as shown by the map. 
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Back Creek has its principal sources in this limestone cove 
east of Whiting, whence it follows the valley westward and 
northward to Pelham, where it breaks through Knox Do- 
lomite, Shale and Sandstone, into the Cahaba coal fields, 
and flows into the Cahaba river. The creek makes between 
Siluria and Whiting, an S-shaped curve corresponding to 
the contour of the limestone valley, or tor the chert ridge 
of Knox Dolomite on one side, and the chert ridge of Sub- 
Carboniferous on the other. 

In the neighborhood of Calera is found an isolated patch 
of this limestone, apparently cut off from the western belt 
just described. It is probable, however, that the two areas 
have been continuous, but this continuity is hidden by the 
overlying Drift, south of the Selma, Bome & Dalton Bail- 
road. If we foUow the edge of the limestone formation, 
where it joins the Sub-Carboniferous, we find the beds of 
the former always dipping at considerable angles under 
those of the latter. 

Thus, near Dr. Hale's Lime Kiln, the limestone dips 
southeast under the Sub-Carboniferous chert, cut through 
by the railroad at the "Gap of the Mountain." Crossing 
then going eastward, the narrow strip of Sub-Carbonifer- 
ous rocks and Coal Measures, we come into the Calera 
limestone, which now dips northwest, north, and around to 
the east, always under the crescent-shaped ridge of Sub- 
Carboniferous rocks, that bounds the northern part of the 
Calera area. South of the Selma, Bomq & Dalton Bail- 
road the outcroppings of limestone, both of the Calera 
patch and of the western belt, may be followed for a mile 
or two, and then they are hidden by the Drift, but the 
numerous lime-sinks and depressions, let us infer the pres- 
ence of the limestone beneath the Drift for several miles 
further south. 

From Squire Whatley of Calera, I obtain the informa- 
tion that the limestone is exposed about seven miles south- 
east of Montevallo on the Montgomery road ; this is proba- 
bly the continuation of the western belt of the limestone 
below Dr. Hale's. Again it comes to the surface in SS. 15 
and 22 of T. 24, B. 13, E., of the lower survey. 
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Egonomioal Pboducts. — Throughout this entire area of 
Chazj & Trenton rocks there are many beds of limestone 
which are shown by analysis to be almost pure carbonate 
of lime, and it is, therefore, not surprising l^at the Shelby 
lime ranks with the very best. Aside from the lime, I 
know of no other useful material to be derived from this 
formation. 

I should mention, however, that heavy spar, or sulphate 
of baryta, is found in many places in the limestone, and 
sometimes quite pure and white, and in considerable quan- 
tity. Thus, east and north of Whiting, ^e several well 
known occurrences. This mineral is often ground up and 
mixed with white lead in several proportions, giving the 
paints known as Venice White, Hambui^ White, and Dutch 
White. 

The Umonites of the Knox group have already been men- 
tioned. 



2. Sub-Oabbonifebous and Coal Measubbs. 

East of Felham is seen a sharp ridge running nearly 
north and south. This ridge is formed chiefly by the heavy 
beds of crinoidal chert of the Sub-Carboniferous forma- 
tion. It may be traced southward to Siluria, where the 
railroad passes through a gap in it ; below Siluria it bends 
around towards the east, and is cut again by the railroad 
at Bragg's Tank, in S. 12, T. 21, R. 3, W. From Bragg's 
Tank it curves northward, eastward, and then southward, 
enclosing all of section 8, and parts of 7 and 9, of T. 21, 
£. 2, W., in a sort of cove which is underlaid by the lime- 
stones already described. It continues its southern trend 
to the lower part of township 21, where Camp Branch cuts 
iiirough it. Below this, under the name of Harkins' Sidge^ 
it is cut again by the railroad about S. 9, T. 22, R 2, W. ; 
and it may be followed thence sothwestward, by Mr. Sen- 
till's and Squire Whatley's, to the " Gap of the Mountain," 
where it is cut by the Selma, Rome & Dalton Railroad. 
Below this it is covered almost entirely by the Drift. The 
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gene)-al direotton of the dip of the straia ib east or south' 
east, always away from the limestone valley. 

Where the ridge makes a curve, the direction of the dip 
of course varies, but it is always toioards the coal measures 
and aioay from the limestone* The occurrence at Oalera 
Will be mentioned below, after giving some details of the 
region just traced out 

Near Siluria, east of the oherty ridge, shales of yellowish 
and blackish colors, form a narrow valley of about half a 
mile in width, and then follow the abrupt and broken edges 
of the Millstone Grit, here as elsewhere^ a purely siliceous 
rock, with quartz grains or pebbles* The ledges of Mill' 
stone Grit form a well defined ridge following all the sinu^ 
osities of the chert ridge, and at the distance of about a 
quarter or half mile from it. 

At Patton*s Mill, 8. 6, T. 21, B. 2, W., the ledges of the 
Grit strike K 60*^ E. and dip N. W. at an angle of 54**. A 
small tributary of Buck Greek rising in the Goal Measures, 
breaks through the Conglomerate here, making a very 
narrow goi^e, the sides of which are so close together thai 
a dam of ten feet length is sufficient to confine the water 
for an overshot wheel 35 feet in diameter^ a few yards 
below. 

There are few scenes more worthy of the pencil of an 
artist than those found wherever tiie Millstone Grit has 
been broken through by a comparatively insignificant 
branch. The tough, hard rock, yields only enough to 
allow the water to pass through, making deep, narrow 
gorges, with towering, precipitous cliffs of sandstone on 
each side. 

In this tributary of Buck Greek, and several others fur-* 
ther north, the waters rise in the Goal Measures of the 
Ooosa field, break out into the limestone valley and across 
it into the Goal Measures of the Gahaba. 

Beyond the ledges of Millstone Grit are the shales and 
sandstones of the Coal Measures extending eastward near^ 
ly to the Goosa river. 

The sharp curve made by the Sub-Garboniferous chert 
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between Siluria and Bragg's Tank, is repeated by the Mill* 
stone Grit, and we find a sharp turn in the direction of the 
ledge, in the corner of SS. 1 and 12, of T. 21, R. 3, W., and 
S. 6 and 7, T. 21, R. 2, W. This doubling back of the 
conglomerate forms quite a conspicuous knob at the point 
indicated So also the sandstones of the Goal Measures 
where they turn at a corresponding sharp angle, form a 
high bluff of several hundred feet, known as the Stony 
Butte. This is near the northeast comer of S. 6, T. 21, 
R. 2, W. 

I am informed by Dr. Tichenor that coal has been re- 
ported as found in this vicinity, about four or five miles 
from Siluria. 

East of Whiting, Camp Branch has its source in the 
limestone cove spoken of, flows south parallel to the chert 
ridge to the lower part of th6 township, where it turns ab- 
ruptly east, cutting through the ridge, flowing through the 
Coal Measures into the Waxahatchee. 

The slates exposed in the bed of Camp Branch near 
Shelby Springs, were mentioned in my Report for 1875, 
but the geological position of them was not entirely evident. 

It is plain however, now, that they must be referred to 
the Coal Measures. The coal measures between the Sub- 
Carboniferous ridge east of Whiting and Columbiana, were 
partially examined last year and many points of interest 
observed. 

The Millstone Grit is found in its place about one quar- 
ter of a mile east of the chert ridge, then follow the sand- 
stones and shales of the Coal Measures to Columbiana, 
with an exception presentiy to be mentioned. Character- 
istic of nearly all the fragments of sandstone in this area, 
are the brilliant crystals of quartz which cover some of the 
surfaces. The crystals are generally quite small. 

On pages 121 and 122 of my Report for 1875, will be 
found conclusions reached from observations of las£ year, 
as to the extent of the Coosa coal fields towards the south 
and southwest, and it will be seen that the explorations of 



this yeai", have shown that my conjectureerwere perfectly 
correct. 

A strip of limestone, considered by Prof. Worthen to be 
of the age of the Chester Limestone, is found running 
through the midst of the coal field. The manner «n which 
this underlying limestone has been brought to light through 
the coal measures, whether by denudation or by a fault, 
will be an important point to settle in forming an estimate 
of the probable thickness of coal bearing rocks in this 
field. 

In township 22, below where Camp Branch cuts through 
it, the 6hert ridge is known as HarMrCa Eidge, and its 
course may be seen by a reference to the map. 

In S. 8, T. 22, K. 2, W., it turns abruptly, and does so, 
not by a continuous curve, but in a broken one, thus : 



This formation of a curve by broken lines will explain 
the recurrence in several alternations with each other, of 
Sub-Carboniferous chert and Chazy limestone, noticed last 
year between Montevallo and Calera. 

An outcrop of Millstone Grit was observed about one 
mile north of the S. B. <fe D. B. B., near this place. 

If we go from the "Gap of the Mountain," where the 
B. K cuts the Sub-Carboniferous ridge, towards Calera, 
we cross a synclinal of Coal Measures, about one mile 
wide, underlaid on each side by Sub-Carboniferous Chert 
and Chazy and Trenton Limestone. 

The Chert ridge on the eastern dde of this little syncli- 
nal, curves (in a broken line as described above) around 
towards the north and east just back of Mr. Thompson's 
house, then southeast by Mr. Dare's new limekiln, and 
finally south and southwest, enclosing thus an area of lime- 
stone about two and a half miles from east to west, and 
about two from north to south ; the southern limit of it 
being, as already said, obscured by the Drift. 

Immediately beyond the Sub-Carboniferous ridge are 
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the shales and sandstoneB of the Coal MeaatireB, and a 
thin seam of coal about two inches in thickness, was cut 
through in digging a well in S. 16, T. 22, B. 2, W. (near 
the middle of the section). This upon the authority of 
Mr. Di^ev 

Near Mn Thompson's house, a quarry exposes some 
beds of dark colored argillaceous limestone, which is Xos- 
siliferous, but from which no well defined forms have been 
obtained; This limestone, which has been much used as 
a building stone for culverts, &c., lies under about eight ot. 
ten feet of black fissile shales* The dip of the beds is to- 
"wards the northeast and the strike a little northwest. 
They are undoubtedly Sub-Carboniferous beds^ but their 
position, whether above or below the chert beds, I can not 
give with certainty^ At this point they seem to be under 
the chert. 

From Mr% Dare^s Kiln, the chert ridge has a southwest- 
erly direction and can be traced several miles before it is 
hidden by the Drift 

East of this point are found the sandstones and shales 
of the Coosa Coal Measures on to near Columbiana, ex- 
cept where interrupted by the limestone exposure near 
Shelby Springs, 

The geological age of the slates of the Buxahatchee and 
neighboring streams, is thus determined with a great degree 
of probability, if not with certainty. I have no doubt but 
that they are slates of the Coal Measures, or perhaps in 
some oases, of underlying Sub-Carboniferous age. The 
close proximity of an area of metamorphic action, may 
serve to account for the toughness and fissile character of 
these slates, which have probably been themselves par- 
tially metamorphosed. 

Egonomig Materials. — Some of the impure limestone 
beds of the Sub-Carboniferous group, have been tested as 
to their fitness as material for hydraulic lime, and in the 
case of the limestone occurring near Siluria, it has been 
found to answer. Satisfactory tests on a large scale have 
not yet been made. 
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LiMONiTE. — Beds of brown iron ore or limonite, have 
been noticed as occurring frequently upon the ridges of 
chert of the Sub-Carboniferous group ; but so far as the 
analyses go the ore is worthless. In the first place it is not 
likely to occur in any considerable quantity, then it is too 
frequently largely contaminated with chert, which often 
has the appearance of chalk (being white and pulverulent)^ 
but the gritty feel when it is rubbed between the fingers or 
between the teeth, will betray it : and lastly, the per cent- 
age of phosphorus is generally unusually large. In one 
specimen which was analyzed by me, it reached the figure 
of 4 per cent., equivalent to 9 percent, of Phosphoric acid. 
Other samples gave 1.9 and 2.5 per cent. Phosphorus.* 

Unless, therefore, the ore has been analyzed and proven 
to be good, a purchase would be, to say the least> a risk. 

Coal. — Of the quantity or amount of the coal contained 
in this part of the Coosa fields, very little can be said as 
yet. The occurrence of coal in this region has undoubt- 
edly been noticed, but no workable beds of it havQ yet 
been found. 

Under the beds of chert in the lower part of the Sub- 
Carboniferous formation which lines the Coosa coal field> 
a bed of black or dark blue fissile shales, like many in the 
coal measures, is constantly found. At the Oap of the 
Mountain they are well shown in contact with the overly- 
ing chert beds. The thickness of the bed is not less than 
ten feet. Underneath a similar bed, perhaps the same, at 
Mr. Thompson's house at Calera, is found a dark blue ar- 
gillaceous limestone. 



SUMMAET OF CHEMICAL ANALYSES. 



The appended summary, in tabular form, of the chemi- 
cal analyses appearing in the body of the report, will be 
found convenient for reference. 

The analyses are frotn various, but always trustworthy 
sources. • 

TajSle L Ibon Ores, 
brown oees, or mmonites. 



No. l.No. 2. No. 3. 



9.80 



Wftter 

Insoluble, Silica, &c . . 
Sesqnioxide of Iron . . 

Sulphur 

Phosphoric Acid 0.31 

Alumina 3.75 

Manganese. 



12.51 
3.28 

83.89 



Metallic Iron 50. G8 

Phosphorus. 0. 12 



trace. 



13.09 

3.10 

84.25 



No. 4. 



8.55 
34.03 
57.46 



trace.) trace. 

I 



58.75 ; 59.00 40.24 
trace.! tmca trace. 



No. 5. 



11.35 
2.46 

84.46 
0.14 
0.58 
0.91 
0.33 



No, 6. No. 7. 



12.14 
12.16 
75.04 
0.14 
0.00 
0.30 
0.00 



59.15 52.55 58.01 
0.25 I none, trace. 



11.5r> 
2.98 

82.83 
0.14 

traca 
1.39 
1.02 



No. !• Brown ore from head of Caflfee's Branch. An- 
alyzed by Dr. T. M. Drown. 

No. 2. Brown Ore, from Edward's Bank, near Green- 
pond. Analyzed by Prof. Roepper. 

No. 3. Brown Ore, from another part of same property 
as No. 2. Same analyst. 

No. 4. Brown Ore, locality same as Nos. 2 and 3. 
Same analyst. 

No. 5. Brown Ore, near Woodstock Station, Tuscaloosa 
county. Analyst, Prof. N. T. Lupton. 

No. 6. Brown Ore, near Woodstock Station, Tuscaloosa 
county. Same analyst. 

No. 7. Brown Ore, near Woodstock Station, Tuscaloosa 
county. Same analyst. 
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Table n. Ibon Obes. 

BED HEMATITES. 



No.l 



Water 

Silica» &c 

Alumina 

Sesquioxide of Iron 78. 

Lime. 

Carbonate of Lima 

Magnesia 

Phosphoric Acid. . 
Sulphur 



Metallic Iron. 
Phosphorus. . . 



No. 2 



16.31 3L62 

3.76 4.14 

55162.45 

0.68 1.03 



32.04 

6.13 

59.97 



O.'Jl 

0.49 

trace 



0.34 
0.4*2 



54.9843.71 



No. 3 



0.45 



No. 4 



31.83 

4.46 

60.51 



3L16 

4.64 

59.87 



0.45 



41.98.42.36 



No. 5 



0.43 



41.91 



No. 6 No. 7 



31.91 

4.05 

60.32 



16.73 

2.01 

66.84 



0.45 



42.22 



0.38 



46.79 



No. 8 



17.38 
6.06 



No.9No.l0 



10.39 
5.37 



0.60 
18.60 

5.25 
71.93 



0.08 



50. 82i55.51 50.35 



0.091 0.06 



2.86 
6!32 



0.28 



Nos. 1 to 7 inclasive, are Bed ores from seven distinct 
beds of ore worked at the Eureka Company's Mine, near 
Birmingham. Analyst, Dr. Otto Wuth, of Pittsburgh. 

No. 8. Bed ore from the western side of the valley, 
near Tannehill. Analyst, Mr. J. B. Britton, of Philadel- 
phia. 

No. 9. Bed ore from near the locality of No. 8. Anal- 
yst, Dr. T. M. Drown, of Easton, Pa. 

No. 10. Bed ore from S. 19, T. 20, B. 5, west, western 
side of the valley, near Greenpond. Analyst, Mr. A. W. 
Elinzie. 



Table III. Limestones. 

No. 1. No. 2. 

Water 0.11 0.10 

Organic Matter 0.07 0.06 

Silicic Acid 2.13 5.32 

Alumina 0.21 0.71 

Sesquioxide of Iron 0.12 0.08 

Carbonate of Lime 90.60 93.40 

Carbonate of Magnesia 6.74 0.32 

Phosphoric Acid 0.016 0.011 
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No. 1. Trenton Limestone, near Eureka mines, six 
miles from Birmingham. Analyst, Dr. Otto Wuth. 

No. 2. Sub-Carboniferous Limestone, near Eureka 
Mines. Analyst, Dr. Otto Wuth. 



FAUNA OP ALABAMA. 



FRESH WATER AND LAND SHELLS. 



There is no State in the Union that affords a more di- 
versified Mollascan Fauna than is found within the limits 
of Alabama. While exhibiting no marked snperiority in 
the number of species that are classed as Land Shells, and 
possibly displaying a meager list of aquatic pulmonates, it 
is remarkably rich in fresh water bivalves (Unionidsd), and 
in an operculate class of aquatic univalves, chiefly of the. 
family Melauidaa. 

The list of species here presented is compiled from vari- 
ous sources, chiefly the writings of Isaac Lea, L. L. D., 
who has written more on the fsesh water shells of North 
America than all other original writers together. The 
compilations and writings of Mr. W. G. Binney have af- 
forded much aid in compiling the pulmonate species. The 
writings of Thomas Say and other distinguished American 
Conchologists, have also been consulted. 

The verification of facts relative to local and geograph- 
ical distribution, has been greatly aided by material pre- 
sented by various gentlemen, who have, at different times, 
collected shells in various parts of Alabama. Among the 
gentlemen to whom the greatest credit is due for speci- 
mens and notes on Geographical Distribution, may be 
mentioned Dr. E. B. Showalter, of Mobile, formerly of 
Uniontown, who, prior to 1861, was largely interested in 
bringing to light many species which were previously un«> 
known. Later, Mr. Truman H. Aldrich, of Montevallo, 
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formerly of Selma, has taken up the subject and afforded 
much valuable information. At Tuscumbia, L. B. Thorn- 
ton, Esq., and Mr. B. Pybas have made many useful dis- 
coveries. At Tuscaloosa, Dr. Eugene A. Smith, State 
Geologist of Alabama, has recently made additions to the 
subject. There are, no doubt, portions of the State that 
have not been explored, and very likely unknown species 
remain to be brought to light. The shells of the Chatta- 
hoochee Biver, and of streams in the eastern part of Ala- 
bama were very diligently studied prior to 1861, by Dr. 
Hugh M. Neisler, Mr. Garrett Hallenbeck and Wm. Ges- 
ner, at Columbus, Ga. The late Bt. Bev. Stephen Elliott, 
of Savannah, Ga., also materially aided in contributions to 
our knowledge of. the shells of Alabama, Georgia and 
other Southern States. A study of the shells of Alabama 
necessarily involves a portion of the fauna of Georgia and 
other States on the borders of Alabama. To isolate them 
in cases in which there is a doubt as to the extent of Geo- 
graphical Distribution is sometimes difficult. Species may 
have been credited to Alabama that may hereafter not be 
verified. Unquestionably a few species that were referred 
to Georgia at the time they were described, will hereafter 
also be found in Alabama, though not so recorded here. 

The fascinating character of the study of this branch of 
Natural History will assuredly bring new collectors into 
the field, and bring to light many new facts which at some 
future time will make a revision of the present list neces- 
sary. 

JAMES LEWIS. 

Mohawk, N. T., October 24th, 1876. 



Shell-bearing Mollusca of Alabama. 

LAMELMBRANOHIATA. 

CONCHIFERA. 
FawKkily Unionidce. 

Genus Unio, Brug. 

U. abacas, Ealdeman. Tennessee drainage. 

" aoatissimus, Lea. Alabama river ; Coosa river. 

" ^sopas, Green. Tennessee drainage. 

" alatas, £^ay. 

" altilis, Gonrad. Alabama river. 

" amoenus, Lea. Tennessee drainage. 

" Andersonensis, Lea. " " 

" AnodontoideSy Lea. Chattahoochee and Alabama rivr 
ers ; Bogae Chitto Creek. 

" appressas. Lea. Tennessee drainage. 

" aqailus, Lea. Chattahoochee or its tribataries. 

" arcsBformis, Lea. Tennessee drainage. 

" arctatus, Gan. Black Warrior, Coosa and Cahawba 
rivers. 

** areas, Gon. Alabama river. 

*' argenteas, Lea. Tennessee drainage. 

" asper, Lea. Alabama river. 

'^ asperatas, Lea. Alabama and Coosa rivers ; Cahawba 
river ; Back creek. 

" atro-costatas, Lea. Alabama and Coosa rivers ; Ca- 
hawba river. 

^' atro-marginatos, Lea. Chattahoochee river. 



64 

U. basalis, Lea. Carter's creek, (Qa.) 

" bellulus, Lea. Tennessee drainage. 

" biemarginatns, Lea, " " 

" Bigbyensis, Lea. " " 

" Binneyi, Lea. " Alabama." (Lea.) 

'^ Blandianus, Lea. Coosa river. 

" Boykinianns, Lea. Alabama, Chattahoochee and Coo- 
sa rivers ; Buck creek. 

'^ brevidens, Lea. Tennessee drainage. 

" Brumbyanus, Lea. " Warrior river." 

" csBlatas, Conrad. Tennessee drainage. 

" Cahabensis, Lea. Cahawba river. 

*' camelopardilis, Lea. Tennessee drainage. 

" camelus, Lea. " " 

" camptodon, Say. Coffee creek and Big Prairie 
creek. 

" caperatas, Lea. Tennessee drainage. 

" capsroformis, Lea. " " 

** oastaneus, Lea. Alabama river. 

" Chattanoogaensis, Lea. Coosa and Cahawba rivers ; 
Bogue Chitto creek. 

'^ Chanii, Lea. Near Selma. 

'^ circalns, Lea. Tennessee drainage. 

" circamaotos, Leai Tennessee drainage. 

" Claibornensis, Lea. Alabama river. * 

" Clarkianas, Lea. Tennessee drainage. 

" clavas, Lamarck. " " 

" Clinchensis, Xea. 

" compactns, Lea. Coosa and Cahawba rivers; Back 
creek. 

" concestator, Lea. Chattahoochee river. 

" concolor, Lea. Big Prairie creek; Back creek; Ca- 
hawba river. 

" Conradianus, Lea. Tennessee drainage. 

" consanguineus, Ijea. Alabama, Coosa and Cahawba 
rivers. 

" CooperianaSy Lea. Tennessee drainage* • 

*< corneus, Lea. Chattahoochee tributaries. 
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U. cornutn8, Barnes. Alabama, Coosa and Tennessee 

rivers. 
" corvunculus, Lea. Cahawba river. ' * 

" Columbensis, Lea. Chattahoochee river. - 
" crassidens, Lamarck. Alabama, Coosa and Tennessee 

rivers. Cahawba river. 
" crebrivittatus, Lea. Coosa river ; Coosawattee river. 
'' orudns, Lea. Tennessee Drainage. 
*' cnneolas, Lea. Tennessee Drainage. 
" cylindrellus, Lea. "Northern Alabama," (Lea). 
" cylindricus, Say. Tennessee Drainage. 
" decisus, iea. " Alabama river," (Lea). BogueChitto 

creek. 
" declivis, Say. Alabama. Shoal creek. 
" decumbens, iea. "Alabama," (Lea). 
" denigratus, Lea. Chattahoochee river. 
" deviatas, Anthony. Tennessee Drainage. 
" discrepans, Zca. "Northern Alabama," (Lea). 
" dispar, Lea. Chattahoochee river; Bogae Chitto 

creek. 
" dolabelloides. Lea. Tennessee Drainage. 
" dolosas. Lea. Alabama and Cahawba rivers. 
" dromas. Lea. Tennessee Drainage. 
" ebenas. Lea.. Alabama river. 
" Edgarianns, Lea. Tennessee drainage. 
" Estabrookianus, Lea. Tennessee Drainage. 
" excavatus. Lea. Alabama, Coosa, Black Warrior, and 

Cahawba rivers ; Buck creek ; Bogae Chitto creek. 
" exiguas, Lea. Chattahoochee river ; Shoal creek. 
" extensus, Lea. Chattahoochee river. 
" fabalis. Lea. Tennessee Drainage. 
" fallax, Lea. Chattahoochee river. 
" fibuloides, Lea. Coosa river (Showalter). 
" flavescens, Lea. Black Warrior river. 
" flavidus. Lea. Tennessee Drainage. 
" Florentinus, Lea. Tenneeasee Drainage. 
" foliatus, HildretL Tennessee river. 
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Foremanianus, Lea. Coosa and Cahawba rivers ; Buck 

creek. 
Forsheyi,*i€a. Big Prairie creek, 
fraternas, Lea, Ohattahoochee river ; Cahawba river? 
fucatus, iea. "Northern Alabama," (Lea). Tuscnm- 

bia. 
fumatus, Lea. Chattahoochee tributaries. 
Gerhardtii, ica. Cahawba river ; Buck creek. (Qaerie, 

Spillmanii?) 
germanus, Lea. Coosa river. 
Gesnerii, Lea. Uchee creek, 
gibbosus, Barnes. Tennessee river, 
glandaceus, Lea. Cahawba river ; Buck creek, 
glans, Lea. Tennessee drainage.* 
Gouldii, Lea, " Tuscaloosa," (Lea), 
gracilis, Barnes. Tennessee drainage, 
granulatus, Lea. Big Prairie creek ; Coosa river. 
Greenii, Conrad. Black Warrior river. 
Hallenbeckii, Lea. Chattahoochee tributaries. 
Hanleyianus, Lea. Coosawattee river. 
Hartmanii, Lea. Coosa river. 
Haysianus, I^. Tennessee drainage. 
Holstonensis, Lea. Tennessee drainage, 
incrassatus, Lea. Chattahoochee river, 
inflatus, Lea. Alabama river, 
infucatus, Conrad. Chattahoochee river, 
instructus. Lea. Cahawba river ; Buck creek, 
intercedens, Lea. Chattahoochee river, 
intermedins, Conrad. Tennessee river, 
interventus. Lea. Cahawba river, 
irroratus, Lea. Tennessee drainage.; 
Johannis, Lea. Coosa river (Showalter). 
Kleinianus, Lea. Chattahoochee river, 
late-costatus, Lea. "Tuscaloosa," (Lea). 
Lawii, Lea. Tennessee drainage. 
Lesueurilnus, Lea. Tennessee drainage, 
lens, Lea. Tennessee drainage. 
Lewisii, Lea. Coosa river. 
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U. lienosus, Conrad. Creeke — Bogne Chitto creek. 

" limatulus, Conrad. Uchee Bar (Chattahoochee river). 
(Lea, X 43.) 

" ligamentinns, Lamarck. Tennessee river. 

'' lineatns, Lea. Chattahoochee river. 

'^ lingnsBformis, Lea. Chattahoochee river. 

^^ litas, Xea. Cahawba river ; Bnck creek; Shoal creek. 

" Inridus, Lea. Coosawattee river. 

" medius, Lea. Coosa river. 

" Meredithii, Lea. Spring creek, Tascumbia. (Thorn- 
ton.) 

" metanever, Raf. Alabama, Coosa and Tennessee riv- 
ers. 

" Mississippensis, Can. Coffee creek. 

'^ modicellus. Lea. Connesauga river and Chattanooga. 

" modicas, Lea. Chattahoochee river. 

" monodontns, Say. Tennessee river. 

'* Mooresianas, Lea. Tennessee river. 

'* multiradiatns, Lea. Tennessee river. 

" mundus. Lea. Tennessee river. 

" Nashvillensis, Lea. Beech creek ; Shoal creek. 

'' negatus, Lea. Big Prairie creek ; Bogue Chitto creek. 

" neglectns, Lea. " Northern Alabama," (Lea). 

'' nigellt^s. Lea. Chattahoochee river. 

" nucleopsis, Conrad. Coosa river (Showalter). 

" nnx, Lea. Alabama river ; Back creek; Cahawba riv- 
er ; Shoal creek. 

^' obesns, Lea. Chattahoochee river. 

'* obtusus, Lea. Chattahoochee river. 

" obancus. Lea. Tennessee drainage. 

'' ornatns, Zea. '^Alabama"? (Lea). 

" ovatus, Say. Tennessee river. 

" pallescens, Lea. "Tuscaloosa," (Lea.) 

^' pallidofalvus, Lea. Cahawba river. 

" parvulus, Lea. Coosa river. 

" parvus, Barnes. Tennessee drainage. 

" paulus, Lea. Chattahoochee river ; Beech creek. 

" pellucidus, Lea. Chattahoochee river. 



68 

U. penicillatus, Lea, Chattahoochee river. 
" penitus, Conrad, Alabama river ; Coosa river. 
" perovatns, Conrad. "Green county," (Conrad). 
" perovalis, Conrad, Alabama river. 
" perpastus, Lea, Coosa river. 
" perpictus, Lea, Tennessee drainage. 
" perplexus, Lea. Tennessee drainage. 
" perradiatus, Lea. Tennessee river. 
" phaseolus, EUdreth. Tennessee river. 
" plaoitus, iico. "Alabama," (Lea). 
" plancns, Lea. Coosa and Cahawba rivers. 
" planicostatus, Lea. Tennessee drainage. 
" planior, Lea. Tennessee drainage. 
" plenus, Lea. Tennessee river ; Alabama river. 
" porphyrins, Lea. Coosa river. 
" Postellii, Lea. Chattahoochee river. 
" Prattii, Lea. Chattahoochee river. 
" propinqous, Lea. Tennessee river. 
" pudicus. Lea, " N. Alabama," (Lea). 
" pallatus. Lea. Chattahoochee river. 
" pulvi nulos, iyea. Coosawattee river ; Tascaloosa. 
U. parpuratus, Lamarck. Alabama river ; Coosa river ; 

Bogue Chitto creek. 
" pustulosus. Lea. Tennessee river. 
" Pybasii, Lea. Tennessee drainage; small streams; 

Coosa river ; Shoal creek. 
" pyramidatas, Lea. Tennessee and Alabama rivers; 

Coosa river (Showalter). 
" pyriformis. Lea, Chattahoochee river. 
" quadratas. Lea. Chattahoochee river or tributaries. 
" radians, Lea, Cahawba river. 
" radiosus. Lea. Tennessee river. 
" Baeensis, Lea. Chattahoochee river. 
" Rangianus, Lea. Tennessee river. 
" recurvatus. Lea. " " 

" Roswellensis, Lea. Chattahoochee river. 
" rubellinus, Lea. Coosa river ; Cahawba river ; Shoal 

creek. 
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U. rtibellrw, Con. Black Warrior rivet. 
" rubidus, Lea. Coosa river and Big Prairie creek- 
" Bamphianus, Lea. Coosa and Cahawba rivers. 
" rutiians, Lea. Chattahoochee river ; Shoal creek. 
" salebrosus, Lea. Chattahoochee or tributaries. 
" saxeus, Conrad. Alabama river. 
" scituloB, Lea. Spring creek, Tuscumbia. 
" securis, Lea. Tennessee river ; Alabama river. 
" Showalterii, Lea. Coosa river. 
" simplex, Lea. Black Warrior river. 
'' Bimulans, Lea. Cahawba river. 
" Sloatianus, Lea. Chattahoochee river* 
" Sowerbyanus, Lea. Tennessee river. 
" sparsus, Lea. " " 

" sparus, Lea. Shoal Creek. 
" sphsBricus, Lea. Alabama river ; Cahawba river* 
" stabilis, Lea. Coosa river. 
** stapes, Lea. Tennessee river. 
" Stewardsonii, Lea. " " 
" stramineus, Conrad. Uchee and other creeks ; Beech 

creek. 
" striatus, Lea. Chattahoochee river. 
'' strigosus, Lta. Chattahoochee or tribataries^ 
'' sabangulatus, Lea. Chattahoochee liver ; Back creek; 

Shoal creek. 
'' sabellipsis, Lea. Chattahoochee river ; Buck creek ; 

Shoal creek. 
" subgibbosus. Lea. Coosa river ; Alabama river. 
" subglobatus. Lea. Tennessee river. 
" sublatas, Lea. Uchee bar ; Back Creek ; Cahawba 

river ; Shoal creek. 
" sadas, Lea. Chattahoochee river. 
" Taitianus, Lea. " Alabama river." 
'' tenaissimas, Lea. Tennessee river. 
" tetralasmas, Say. Creeks. 
" Thorntonii, Lea. Tennessee river. 
" torti^s. Lea. Chattahoochee river. 
*' trapezoides, Lea. Alabama river. 
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U. triangularis, Barnes. Tennessee river. 

*' trinacrns, Lea. Coosa river. 

" Tioschelianus, Ziea. Coosa wattee river. 

" turgidulus, Lea. Florence. 

" tuberoalatus, Barnes. Big Prairie creek; Cahawba 
river. 

" tamescens, Lea. Tennessee river. 

" Tuscumbiensis, Lea. ** ** 

" umbrans, Lea. Shoal creek. 

" umdulatus, Barries. Tennessee river. 

" unioolor, Lea. Tuscaloosa. 

" vallatus, Lea. Bogue Chitto creek ; Buck creek ; Ca- 
hawba river. 

" verrucosus, Barnes. Tennessee river. 

" verus, Lea. Cahawba river ; Buck creek. 

" verutus, Lea. Chattahoochee river. 

" vibex, Conrad. Black Warrior river. 

*' virescens, Lea. Tennessee drainage; Spring creek, 
Tuscumbia ; Beech creek. 

" viridans, Lea. Chattahoochee river. 

'* viridiradiatus, Lea. Big Uchee creek. 

" zig zag, Lea. Alabama river. [Querie, donaciformis 
Lea?J 
Genus Margaritana, Schum. 

M. Alabamensis, Lea. Talladega creek (Lea) ; Buck 
creek : Beech creek. 

" complanata, Barrves. Big Prairie creek. 

'' Connesaugaensis, Lea. Head waters of Alabama river. 

" Curreyana, Lea. Tennessee river. 

" EUiottii, Lea. Chattahoochee river j Uchee creek. 

'' Georgiana, Lea. Tributaries of Coosa river; Shoal 
creek.* 

'' Gesnerii, Lea. Uphaupee creek. 

" Holstonia, Lea. Coosa river (abounds in streams trib- 
utary to the Tennessee river) ; Shoal creek. 

" marginata, Say. Tennessee river. 

*[KoTE.— Possibly the shell referred to Shoal creek, as Marg. Oeorgiana 
may be Holstonia. 
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M. minor, Lea. Tennessee drainage (small streams trib- 
utary to Tennessee river.) 
" rugosa, Barnes. Tennessee river. 
" Spillmanii, Lea. Cahawba river. 
'* triangulata, Lea, Chattahoochee river. 
Genus Anodonta, Lamarck. 
A. edentula, Say. Tennessee river. 
" Gesnerii, Lea. Uphaupec creek. 
" Hallenbeckii, Lea. Uphaupec creek. 
" Showalterii, Lea. Coosa river ; Big Prairie creek. 
" subveia, Conrad. Black Warrior river. 

Family CORBICULAD^. 

Genus Cyrena, Lamarck. 
C Carolinensis, Lamarck. Mobile bay. 

Genus Spilerium, Scopdi. 
8. stramineum, Conrad. 
8. fabale, Prime. Shoal creek. 
8. occidentale, Prime. (Near Columbus, Ga.) 
8. contractum, Prime. Grier's Creek. 

Genus Pisidium, P/eiffer. 
P. Virginicum, Bourguignat. Chattahoochee river. 
P. abditum, Haldeman. Springs and small streams. 



PECTINIBRANCHIATA. 

Sab-Family STBEPOMATlDi:. 

Genus Strepoma, Raf. 
Sub Genus lo, Lea. 

lo spinosa. Lea. Tennessee river. 

lo turrita, Anthony. Bridgeport. Tennessee riven 

Sub Genus Anqitrema, Haldeman. 
A. angulata, Wetherby. Elk river. Compare WheaUeyi 
Tryon. 
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A. armigera, Say, Tenneesee river. 
" carta, Lea. Tennessee river. 
" lima, Con. Elk riven (Compare verrucosa, Raf.) 
" salebrosa, G<m. Tennessee river. 
" subglobosa, Lea. Tennessee river* 
" Tuomeyi, Lea. Tennessee river. 
** verrucosa, Raf. Tennessee river- 
" Wheatleyi, Tryon. Elk river. 

Sub-genus Lithasia, Haldeman. 

L. brevis. Lea* Alabama and Ooosa rivers. 

L. compSiOta, Anthony. Gabawba river; Buck creek< 

L. cjlindrioa, Lea. Coosa river. 

L. dilatata. Lea. Tennessee river. 

L. Florentiana, Lea. Florence. 

L. fusiformis, Lea. Coosa river. 

L. imperialis. Lea. Tuscumbia. 

L. purpurea, Lea. Cabawba river. (See Gon. purpnreai 

Lea.) 
L. Showalterii, Lea. Oahawba river ; Alabama river« 
L. vittata, Lea. Coosa and Cabawba rivers. 

. Sub-genus Stbebhobasib, Lea. 

S. bitsBuiata, Gon. " Black Warrior river." 
S. oarinata, Lea. " Tennessee river." 
S. Clarkii, Lea. " Tennessee river." 
S. cornea, Lea. Tennessee river. 
S. corpulenta^ Anthony. Tennessee river« 
S* Lyonii, Lea. Tennessee river. 
S. olivaria, Lea. Tennessee river. 
S. plena, Anthony. Tennessee river. 
S. solida,2/6a. Tennessee river. 

Sub-genus TBYPANOsroMA, Lea. 

T. abruptum, Lea. "Alabama," (Lea). 

T. affine, Lea. Tennessee river. 

T. Alabamense, Lea. Tennessee river. 

T. alveare, Conrad. Tennessee river. 

T. annuliferum, Conrad. " Black Warrior river.'* 
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T. Anthonyi, Lea. Black Warrior river, and Yellow Leaf 
creek. 

T. aratum, Lea, " N. Alabama," (Lea). 

T. attenuatum, Lea. Tennnessee river. 

T. bicinctum, Tryon. Tennessee river. 

T. bivittatum, Lea. Tennessee river. 

T. Brumbyi, Lea. Ooosa river, and at Huntsville. 

T. canaliculatum, Say. Tennessee river. 

T. oanalitium, Lea. Yellow Leaf creek, and Ooosa river. 

T. castanenm, Lea. Coosa river. 

T. Clarkii, iea. "Florence; Coosa, Cabawba, and Ala- 
bama rivers." (See Appendix.) 

T. Conradii, Tryon, Numerous small streams tributary 
to the Coosa, Cabawba, and Alabama rivers. (See 
pyrenellum, Con.) 

T. curvatam, Lea, Tennessee river. 

T. Currierianum, Lea. Yellow Leaf creek. 

T. dux, Lea. Tennessee river. 

T. excuratum, Conrad. Tennessee river. 

T. filum, Lea. Tennessee river. 

T. Florencense, Lea. Florence. 

T. Foremanii, Lea. Coosa river. 

T. gradatum, Anth. "Alabama." 

T. gracile. Lea. Coosa and Cabawba rivers. 

T. Hartmanii, Lea. Coosa and Cabawba rivers. (Com- 
pare prasinaium.) 

T. hastatum, Anth. "Alabama." 

T. incur vum. Lea. Tennessee river. 

T. Jayi, Lea. Coosa and Cabawba rivers. 

T. lativittatum, Xea. "Chickasaha river, Alabama," (Lea). 

T. ligatum, Lea. Tennessee river. 

T. Leaii, Tryon. Ooosa river. 

T. lugubre, Lea. "Alabama." 

T. minor, Lea. Tennessee river. 

T. modestum, Lea. Tennessee river. Tryon, page 101. 
Obs. 1X170. (See lugubre, jea.) 
6 
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T. monilifernm, Lea. Tennessee river. 

T. moriforme, Lea, Chattanooga. Tennessee river. 

T. nobile, Lea, Tennessee R, Jackson Co. 

T. nodosum, Lea. Tennessee river. **Tuscumbia." 
T. olivaceum, Lea. Tombigbee river. 

T. planogyrum, Antli. "Alabama." 

T. ponderosnm, Anth. Tennessee river. 

T. opacnm. Anth, "Alabama." 

T. Postellii, Lea. Tennessee river. 

T, prasinatnm, Con. "Alabama river ;" also, in the Coo- 
sa and Cahawba rivers. 

T. pnmilnm, Lea. Tennessee river. 

T. Pybasii, Lea. Tennessee river. 

T. pyrenellum, Con. Talladega Springs ; Cahawba river ; 
Buck creek; Clear creek; Coosa river; Sulphur 
Spring, six miles west of Jacksonville. 

T. robustum, Lea. Tennesse river. 

T. Showalterii, Lea. Cahawba river ; Coosa river; Tus- 
caloosa. 

T. spinalis, Ijea. "Alabama." 

T. striatum, Lea. Shelby Springs ; Florence. 

T. l?horntonii, Lea. Tennessee river. 

T. tortum, Lea. Little Uchee river. (See Ingubre^ Lea.) 

T. trivittatnm, Lea. Tombigbee river. 

T. Troostii) Lea. Tennessee river. 

T. Tuomeyi, Lea. Tennessee river. 

T. univittatum, Lea. Cahawba B. (See prasinatum ?) 

T. venustum, Lea. Big Prairie creek. (See vestitum, Oon.) 

T. vestitum, Conrad, Big Prairie creek ; Green county ; 
Four Mile creek ; Buck creek. 

T. Wheatleyi, Lea. Coosa river. 

Sub-genus Gk)NiOBASis, Lea. 

G. abscida, Anth. "Alabama." [Abnormal, old and ex- 
eroded.] 

G. acuta, Lea. N. Alabama. Tributaries of Tennessee 
river ? 

G. 8Bqua, Lea. Yellow Leaf creek. 
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G. Alabamensis, Lea. Coosa river. . 

G. ambasta, Anth. Cahawba river. '^Alabamac" 

G. amoena, Lea, " N. Alabama." 

G. ampla, Lea, Anth. Cahawba and Coosa rivers. 

G. angalata, Anth, Cahawba river, [var. cinnamomea?] 

G. arctata, Lea. Tuscaloosa. 

G. anriooma, Lea. Tennessee river. (Qaerie instabilis ?) 

G. aarioulffiformis, Lea. " Tascaloosa." 

G. baculoides, Lea. Coosa river. 

G. basalis, Lea. "Alabama." (Qaerie, young of ampla'l) 

G. belldla, Lea. Yellow Leaf creek ; Cahawba river ; 
Coosa river. (Qaerie, hetoisiif var?) 

G. Beatoniensis, Lea. Benton Co. 

G. Binneyana, Led. Coosa river. 

G. Boykiniana, Lea. Chattahoochee river. 

G. Bridgesiana, Lea. Cahawba river. 

G. Brumbyi, Lea. "Alabama." 

G. brunnea, Anth. "Alabama." 

G. buUula, Lea. Yellow Leaf ereek. 

G. CahawbensiSj Lea. Cahawba river ; Montevallo^ 

G. calculoides, Lea. Coosa river. 

G. capillaris, Lea. Coosa river. 

G. carinifera, Lamarck, Montevallo; Clear creek ; Blount 
spring ; Gadsden; Jefferson county ; Sulphur spring, 
6 miles west of Jacksonville. 
G. carino-costata, Lea, Montevallo ; Talladega spring ; 
Talladega ; Buck creek ; Calera ; Shelby springs ; 
Camp branch ; Bowie's spring, 6 miles west of Tal- 
ladega; Cahatchee. 
G. casta, Anth. " Alabama." 
G. catenoides, Lea. Chattahoochee river. 
G. cinnamomea, Anth. Cahawba river; Buck creek. 
G. circincta, Lea. Elk river; (querie, banded jilicatula?) 
G. clara, Anth. " Alabama." 
G. Clarkii, Lea. Gravelly springs. 
G. dathrata, Lea. Jackson county ; (very like aracknoidea^ 
which is probably a synon. of acuta.) 
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G. clansa, Lea. Goosa river. 

G. claTseformis, Lea. Talladega spring ; properly belong- 

iDg to tribataries of Tennessee river. 
G. clavula, Lea, Jackson county. 
G. cochliaris, Lea. Shelby county ; [querie, maceUa?] 
G. comma, Con. "Tributaries of Black Warrior river." 
G. continens, Lea. Spring creek, Tuscumbia ; Buxahat- 

chee creek, near Shelby springs ; [querie, Pybasii, 

without bands ?] 
G. Coosaensis, Lea. Coosa river. 
G. corneola, Anih. Coosa river ; " Alabama ;" [young of 

lith. brevis?] 
G. costulata, Lea. Jacksonville, Calhoun county ; Sul- 
phur spring. 
G. crenatella. Lea. " Coosa river." 
G. crispa. Lea. Florence. 

G. cristata, ArUh Cahawba river ; '' Alabama ;" Anih. 
G. crebristriata. Lea. Tuscaloosa. 
G. crepera. Lea. Yellow Leaf creek. 
G. cruda. Lea. " Tennessee river " 
G. culta. Lea. Cahatchee creek ; Coosa river. 
G. cylindracea, Con. Black Warrior river ; " Tombigbee 

river." 
G. DeCampii, Lea. Huntsville. 
G. Dooleyensis, Zeo. " Chattanooga ; " (Lea's label.) 
G. EUiottii, Lea. Little Uchee and Uchee river. 
G. ellipsoides. Lea. Coosa river. 
G. elliptipa. Lea. Coosa river. 

G. excavata, AnOiony. Cahawba river ; " Alabama;" Anth. 
G. expansa. Lea. " Alabama ; " Bowie's spring branch, 

6 miles north of Talladega ; (no figure extant) ; the 

apex of the young shell is plicate. 
G. fabalis,Z€a. "Tennessee river ; " [querie, Coosa river?] 
G. fallax. Lea. " Coosa river." 
G. fascinans. Lea. " Yellow Leaf creek; " Cahawba river; 

Coosa river. 
G. flava. Lea. " Benton co. ; " Talladega county ; Calera, 

Shelby county. 
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G. flavescens, Lea. Tennessee river ; qnerie, erroneous 
locality ? 

G. formosa, Conrad. "N. Alabama." 

G. fraterna, Lea. Bibb county and Cahawba river ; [com- 
pare pulcherrima, Anth.'\ 

G. fumea, Lea, Yellow Leaf creek. 

G. furva, Lea. " Branch of Coosa river." 

G. fuscocincta, Anth. " Alabama." 

G. Gerhardtii, Lea. Montevallo ; Coosa river ; Turner's 
spring branch, 6 miles south of Talladega ; Talla- 
dega. 

G. germana, Arvth. Cahawba river. 

G. Gesnerii, Lea. Uchee river. 

G. glabra, Lea. North Alabama ; tributaries of Tennes- 
see river. 

G. glandaria, Lea. Coosa river. 

G. Gonldiana, Lea. " North Alabama ; " xn, 92. 

G. grata, Anih. Big Prairie creek. 

G. gravida, Anih. " Alabama." 

G. grisea, Anth. " Tennessee river ; '* (doubtful.) 

G. Hallenbeckii, Lea. Chattahoochee river. 

G. harpa, Lea. " Tuscaloosa ; " Coosa river ; Cahawba 
river. 

G. Haysiana, Lea. " Alabama ; " Coosa river. 

G. Hydei, Conrad. " Black Warrior River." 

G. impressa, Lea. Coosa river. 

G. inclinans, Lea. Tuscumbia. 

G. inflata, Haldeman. Alabama river; (querie, germana ?) 

G. infuscata. Lea. Montevallo ; ** Coosa river." 

G. inosculata. Lea. Little Uchee river. 

G. intercedens, Lea. Montevallo ; four mile creek; Bogue 
Chitto creek; Cahawba river; Little Mayberry 
creek. 

G. interrupta, Haldeman. Buxahatchee creek. 

G. interveniens. Lea. " North Alabama." 

G. laeta, Jay. Coosa river ; (querie, Iceia ?) 

G. IsBvigata, Lea. Alabama river ; Talladega springs. 



78 . 

O. Lewisii, Lea. '' Coosa aod Tallapoosa rivers." 

G. lita, Lea. Cahawba and Coosa rirers. 

G. luteola, Lea. Coosa river;." Alabama river; " (qnerie, 

young Lith. brevis ? ) 
G. macella, Lea. " Coosa river ; " spring at Montevallo ; 

(Coosa river doubtful.) 
G. mellea, Lea. Coosa river ; (qnerie, ampla, half grown?) 
G. nassula, Con. " Limestone spring at Tuscumbia." 
G. negata, Lea. Coosa river. 
G. obesa, Anthony. "Alabama." 
G. oliva, Lea. ** Alabama." 
G. olivula, Conrad. " Alabama." 
G. osculata, Lea. Coosa river. 
G. ovalis, Lea. "Alabama;" Coosa river. 
G. paula, Lea. Cahawba river ; (see froi^ma^ Lea ; sub- 

angulata, Anth. ; pidcherrimay Anth.) 
G. paupercula, Lea. " North Alabama." 
G. pergrata, Lea. Coosa river. 
G. perstriata, Lea. "Huntsville" and "Coosa river;" 

compare, acvia^ Lea, and carino-costaJUiy Lea. 
G. porrecta, Lea. North Alabama ; (essentially a Ten- 
nessee species found in creeks.) 
G. procissa, Anth. " Alabama ; " (Tryon doubts the local 

reference.) 
G. propria, Lea. " Alabama ; " (Coosa river ?) 
G. proxima, Say. Alabama ; (see Tryon's Strepomatidse.) 
G. pudica, Lea. Alabama river ; Coosa river ; Yellow 

Leaf creek. 
G. pulcherrima, Anih. Bibb county ; [see paula. Lea ; 

subangulata, Anth; fraterna, Lea."] 
G. punicea, Lea^ ^Alabama and Coosa rivers. 
G. purpurea. Lea. Cahawba river ; (Tryon says rara ?) 
G. pupaeformis. Lea. Coosa river. 
G. pupoidea, Lea. " Alabama ; " Alabama, Coosa and 

Cahawba rivers. 
G. Pybasii, Lea. Tuscqmbia ; Spring creek ; (compare 

conlinens, Lea.) 
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O. gnadriciDcta, Lea. Coosa and Cahawba rivers ; Talla- 
dega county ; Montevallo. 

G. qaadrivittata, Lea, Coosa and Cahawba rivers ; Mon- 
tevallo. 

G. rara, Lea, Coosa and Cahawba rivers. 

G. rhombica, Anth. " Alabama ; " Cahawba river. 

G. rubicnnda, Lea. Coosa river. 

G. semicostata. Con. * Streams in North Alabama, 

G. semiqnadrata, Reeve. " Alabama ; " {quadriviUata or 
gerhardtii.) 

G. Shelbyensis, Lea. Yellow Leaf oreek. 

G. Showalterii, Lea. Coosa river ; Cahawba river. 

G. simplex, Lea. " Alabama ; " {Qon. virenSj Anth.) 

G. Smithsoniana, Lea. Montevallo ; Gadsden ; Cave 
creek ; Talladega springs. 

G. solidula, Lea. Yellow Leaf creek. 

G. Spillmanii, Lea. " Tennessee river." 

G. straminea^ Lea. " Coosa river ; " (qnerie, jonng of 
LUh. brevis?) 

G. strenna, Lea. Bentoa connty ; Back creek ; Beech 
creek. 

G. subangulata, Anth. " Alabama ; " Nix's marble quarry^ 
Syllacoga, Talladega county ; Bibb county. 

G. sulcata, Lea. Cahawba river, 

G. symmetric^, Hdld. " Alabama ; " Daley's creek ; (Gon. 
imbricata, Anth.) 

G. Taitiana, Lea. Alabama river ; Claiborn ; Averitt's 
spring branch, s. e. part of Talladega county. 

G. tenebrovittata, Lea. Shelby county ; " Coosa river." 

G. tenera, Anth. ** Alabama." 

G. Thorntonii, Lea. Tuscumbia and Florence, 

G. trochiformis, Conrad. Streams in North Alabama ; 
(querie, Try. filum, Lea ?) 
G. Tuomeyi, Lea. "No. Alabama." 
G. Ucheensis, Lea. Little Uchee river. 
G. Yanuxemiana, Lea. Alabama and Coosa rivers. 
G. varians, Lea. Coosa river. 

G. variata, Lea. Montevallo ; Coosa and Cahawba riv- 
ers ; Back creek. 
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Q. Yanxiana, Lea. "Coosa river." 

G. Tennsta, Lea. Coosa river. 

G. versa, Lea. " Yellow Leaf creek." lily Shoals, Ca- 

hawba river. 
G. vesicula, Lea. Black Warrior river. (Querie, yoang 

of Gon. oylindraoea, Con. ?) 
G, vicina, Anth. "Alabama." 
G. violacea, Letais [MSS.] Bail*Iload Spring, six miles 

west of Jacksonville. 
G. virens, Lea. "Alabama." 
G, virgulata, Lea. Coosa river ; Tallapoosa B. (Querie, 

yonng of G. ampla, Anth. ?) 
G. vittata, Anih. "Alabama." 
G. Wheatleyi, Lea. Coosa river. 

Sub-genns EuBTCiELON, Lea. 

E. Anthonyi, BedfieJd. Tennessee river, Bridgeport. 

E. crassa, Haldeman. Tennessee river. 

E. gibberosa, Lea. Alabama river. 

E. gratiosa, Lea. "Coosa river ;" Alabama river. 

E. lachryma, Anth. 

E. lepida, Lea. " Yellow Leaf creek ;" Alabama river, at 

Belma. 
E. midas. Lea. Alabama and Coosa rivers. (Alabama 

river doubtful.) 
E. nnbila. Lea. Coosa river. 
E. proteus, Lea. " Tuscaloosa." 

Sub-genus Schizostoma, Lea. 

S. Alabamense, Lea. "Alabama;" Coosa river. 

S. amplum, Anthony. Coosa river. 

S. Anthonyi, Reeve. "Alabama." 

S. Babylonicum, Lea. " Tuscaloosa." 

S. Buddii, Leo. " Tuscaloosa." 

S. bulbosum, Anthony. Coosa river. 

S. cariniferum, Anthony. Coosa river. 

S. castaneum, Lea. Coosa river. 

S. constrictum, Lea. "Tuscaloosa;" Coosa river. 

S. ourtum, Mighels. 
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S. cylindraceum, Mighds. " Warrior river." 

S. demissum. Anthony. ? 

S. ellipticam, Anth. Coosa river. 
S. excisum, Lea. "Alabama." 
S. glandnlam, Lea. Coosa river. 
S. glans, Lea. Coosa river. 
S. incisam, Lea. "Alabama." 
S. laoiniatnm, Lea. " Tascaloosa*" 
S. Lewisii, Lea. Coosa river. 
S. Ducnlam, Anlh. Coosa river. 

8. ovoideum, Shutileworth. ? 

S. pagoda, Lea. *' Tascaloosa ;" Coosa river. 
8. pumilum, Lea. "Alabama ;" Coosa river. 

8. pyramidatum, Shviileworth. ? 

8. salebrosum, Anih. Coosa river. 

8. Sbowalteriana, Lea. Coosa river. 

8. sphsBricnm, Anth. Coosa river. 

8. Wetumpkaense, Lea. Coosa river. [Qaerie, var. or 

youDg of pagoda?] 
S. Wheatleyi, Lea. Coosa river. 

8ub-geiiiis Anoulosa, Say. 

A. ampla, Anthony. Cahawba river ; Coosa river ; Buck 

creek ; 8hoal creek.* 
A. contorta, Lea. Coosa river. [Querie, Lith. compao- 

ta, Anth.] 
A. Coosaensis, Lea. Coosa river. 
A. Downiei, Lea. Coosa river. (Also found in Georgia.) 
A. ligata, Anth. Tennessee river. 
A. melanoides, Con. "N. Alabama." 
A. picta, Con. Alabama, Coosa and Cahawba rivers, 
A. plicata, Con. Black Warrior river. 
A. prsarosa, Say. Tennessee river. [Varieties are nam- 

erons.] 
A. rubiginosa, Lea. " Warrior river ;" Coosa river. 
A. ^howalterii, Lea. Coosa river. 
A. sqnalida, Lea. " Tascaloosa." 

* In creeks a small, black variety is found. , 
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A. snb-globosa, Say. Tennessee river. 

A. tseniata, Con, "Alabama river ;" Coosa river. 

A. tintinnabnlnin, Leo. Tennessee river. 

A. virgata, Lea. Tennessee^ river. ( — trilineata, Say^ 
var.) 

A. vittata, Jjea. Oahawba river. [This has been else- 
where erroneously credited to the Coosa river.] 

A. zebra, Jn<A. "Alabama." Coosa and Oahawba rivers. 



Family VIVII*AKII>.aE. 

Genas YIYIPABA. 
Sub-genus Vivipara. 
V. contectoides, W. 0. Binney. Tuscumbia. 

Sub-genus Tulotoma, Hcddeman. 
T. angulata, Lea, Coosa river. 
T. bimonilifera, Lea. Alabama and Coosa rivers. 
T. Coosaensis, Lea. Coosa river. 

Sub-genus Melantho, Botvditch. 

M. ponderosus, tiay. Tennessee river. "All parts of 
the State." (Aldrich.) 

M. ponderosus, Say. var. Nolani, Tryon. Coosa, Ca- 
hawba and Alabama rivers. 

M. ponderosus, Say. (geniculate var.) Talladega 
creek. 

M. ponderosus, Say. var. coarctatus. Lea. Coosa 
river. 

M. ponderosus, Say. var. incrassatus, Lea. Coosa 
river. 

M. decisus, Say. (geniculate var.) Talladega Creek. 

M. decisus, Say. (coarctate var.) Big {^rairie creek. 

M. De Campi. W. G. Binney. Stevenson. 

M. rufus, Haldeman. (geniculati var.) Talladega creek. 

M. lima, AntJwny. Huntsville. 

Sub-genus Lioplax. Troschd. 
L. suboarinata, Say. Chattahoochee river; Coosa 
river? 
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L. cyclostomatiformis, Lea. Ooosa and Cahawba rivers ; 
Black Warrior river. 



Genus Somatogtbus. GiR. 

S. subglobosas, Say. Coosa river ? Alabama river. 

S. Cnrrierianus, Lea. " Huntsville." Decatnr. 

S. parvulus, Tryon. Tennessee river at Bridgeport ; 
Coosa river. 

S. aureus. Tryon. Tennessee river ; Cahawba river ; 
Alabama river ; Coosa river. 

Genus Pomatiopsis. Tryon. 
P. lapidaria, Say. 



Family NERITID^. 
G«nus Neritella. Humphrey. 

N. reclivata, Say. Mobile Bay? (var. Floridana, 
Shuitleworth. 
N. Showalterii, Lea. Coosa river.* 



Family HBI^CINID^. 

Genus Heucina, Lamarck. 
Sub-genus Oliqyra, Say. 
O. orbiculata, Say. Motevallo. 

*No specimens with opercles are known. It is therefore yet nncertain if 
this speciefi be a Neriteiku 
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PULMONATA LIMNOPHILA. 

Family AXTBZCTTLZDJB. 
Sal-Family AUEZCTTLI1T2L 
Genus Caryohium, MnUer. 
C. exiguam, Say. In moist, shaded stations. 

Sub-Family 1CELA1IFX1T2L 
Genus Melampus, Montfort 
M. bidentatus Say. Coast marshes. 



Family i:.iMB^.aBix>.s:« 

Sub-Family LDCVSnTS. 

Genus LiMNiEA, Lamarck. 

Sub-genus Badix, Monifort. 

B. columella, Say. Ponds and streams ; near Selma. 

Sub-genus Limnophysa, Fitz. 

L. desidiosa, Say. Small streams and swamps. 

L. caperata, Say. " " " 

L. humilis, Say. « <« <« ^^^^ Selma. 

Genus Physa, Drapamaud. 
P. gyrina, Say. Streams and springs. 

P. elliptica, Lea. Streams and springs. P. oleacea, Try^ 
on. Bridgeport. 

P. crocata, Lea. Streams and springs. 

P. Showalterii, Lea. Stream from Artesian well, Union- 
town. 

P. anatina, Lea. Streams. 

P. Whitei, Lea. Streams in Georgia and Alabama. 

P. pomilia, Conrad. " Bandon's creek, near Claiborn." 

Genus BuuNUS, Adanaon. 
B. hjpnorum, Drap. Swampy stations. 
Genus Planorbis, Ouettard. 
P. glabratus, Say. 
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Sab-genns Heusoma, Sioainaon^ 

H. bicarinata, Say. Ponds and streams. Beech creek ; 

Cahawba river. 
H. trivolvis, Say. Ponds and streams. 

Snb-genns Gtbaulus, Agassiz. 

Q. dilatatns, Gould. (Has been found in N. W. Georgia.) 
O. parvus, Say. Stagnant water and small streams^ 

Genus Segmentina, Fleming. 

Sub- genus Planobbula, Haldeman* 

P. Wheatleyi, Lea. Swamp near Selma. (Aldrich.) 

Sub-family ANCTLIN^. 

Genus Ancjylus, Oeoffroy. 

A. diaphanus, Hold. Tennessee river. 
A. ? Coosa and Cahawba rivers. 

Genus Acroloxus, Beck. 

A. filosus, Conrad. Black Warrior river, south of Blount 
Springs; Coosa river? 



PULMONATA GEOPHILA. 
Family 0L£ACIN1D£. 

Genus Glandina, Schum. 

G. truncata, Omdin. Vicinity of the Gulf Coast. 

Family H£LICID£. 

Sub-family VITRININ^. 

Genus Maorociclis, Beck. 

M. concava, Say. Wooded districts. 

Genus Zonites, Mmif(yrt. 

Sub-genus Omphauna, Raf. [Includes Hyalina, Ghray»] 

O. capnodes, W. O. Binney. Montevallo. 
O. friabilis, W. O* Binney. 
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O. IsBvigata, Pfdffer. Near Selma. 

O. seidptilis, Bland. 

O. Elliott!, Bec^idiL 

O. arborens, Say. 

O. viridala, Menke. 

O. indentata, Say. Near Selma ; MontevaHa. 

O. minnscala', Binney. 

O. capsella, OovM. 

Sab-genus Mesomfhix, Baf, 

M. demissa, Binney. Near Selma. 
M. acerra, Levns. 
M. ligera, Say. Montevallo. 
M. intertexta, Binney. 

Sub-geDUB CoNTJLUS, Moq-Tand. 
C. fnlvas, Drap. Near Selma ; Montevallo. 

Sub-genus Ventbidens, W. O. Binnney. 

V. gularis, Say. 

V. Buppressa, Say. 

V. lasmodon, PhiUips. 

Y. interna. Say. Montevallo. 

Sub-family HELIOIN^. 
Genus Patula, Raid. 

P. alternata, Say. Wooded districts; near Selma. 
P. perspectiva, Say. . Wooded districts near Selma. 
P. striatella, Anth. Wooded districts. 

Genus Helix, Lin. 

Sub-genus Heugodiscus, Morse. 

H. lineatus, Say. Wooded districts ; near Selma. 

Sub-genus Stbobila, Morse. 

S. labyrinthica, Say. 

Sub-genus Polygyba, Say, 

P. auriformis, Bland. Near Selma. 
P. espiloca, Bavend. Near Mobile. 
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P. plicata, Say. (Helix Hazardi, Bland.) 

P. Febigeri, Bland. Near Mobile. 

P. pustula, Fer, 

P. pnetnloides, Bland. Near Selma ; Montevallo* 

P. leporina, Croald. 

Sub-geDU8 STENOTBfcMA, Rof. 

S. spinosa, Lea. Near Selma. 

S. labrosa, Bland. 

S. Edgariana, Lm. 

S. barbigera, Redfield. 

S. stenotrema, Fer. 

S. hirsuta, Say, Monteyallo. 

8. maxillata, Chvld. Near Selma ; Montevallo« 

S. monodoD, Rackett. 

Sub-genufl Triodopsis, Raf. 

T. palliata, Say. 

T. obfitricta, Say. 

T. appressa, Say. Montevallo. 

T. inflecta, Say. Near Selma ; Montevallo. 

T. Eugeli, ShnUhtvorth. 

T. tridentata, Say. 

T. fallax, Say. 

Sub-genus Mebodon, Raf^ 

M. majoi', Binney. 

M. albolabris, Say. 

M. elevata, Say. 

M. Clarkii, Lea. 

M. Christyi, Bland. 

M. exoleta, Binney. 

M. Wheatleyi, Bland. 

M. thyroides, jS'ay. Near Selma ; Montevallo. 

M. bncculenta, Oovld. Near Selma ; Montevallo* 

M. clausa, Say. Near Selma. 

M. jejuna, Say. 

M. Mobiliana, Lea. 
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Sab^genns YalloniA, Bisso* 

V. pnlchella, MuUer. 

Oenus BuuMULUs, LeacL 

Sub-genus Scutalus, Albers. 

S. dealbatus, Say. Northern Alabama ; near Selma« 

Genus Pupa, Drap. 

Sub-genus Pupili<a, Leach, 

P. pentodon, Say. 

Sub-genus Leucoghila, Alb. & Mart. 

L. fallax, Say. 

L. modica, Gould. 

L. armifera, Say. Common in cane brakes. 

L. contracta. Say. 

L. rupicola, Say. 

L. corticaria, Say. 

Genus Vertigo, MvUer, 

Sub-genus Isthmia, Gray. 

I. Gouldii, Binney. 
L ovata. Say. 
I. ventricosa, Morse. 
I. milium, Gordd. 

Family SUCCININ^. 

Genus Suocinea, Drop. 

Sub-genus Suocinea, Drap. 

S. luteola, GovM. 
S. avara, Say. 
S. obliqua, Say. 



APPENDIX TO THE UNIONIDiE OF ALABAMA. 



The stadeDt who may desire to become acqaainfced with 
the UnionidsB of Alabama, will natarally have his attention 
drawn to some interesting facts relating to Geographical 
IXistribation. In some instances a species will be found to 
occnr in numerous localities, some of them beyond the lim- 
its of the State. In other instances, species bearing a very 
close resemblance to each other occupy stations apart from 
each other, seldom occurring together. Many species are, 
so far as is known, limited to a particular stream, or a portion 
of a system of drainage. Among the species having widest 
distribution, may be mentioned Unio Anodonioides, which 
occurs in the Chattahoochee and Alabama rivers ; and is 
also found in the Ollio river, and in some of the rivers in 
Illinois. A group of species very strongly resembling each 
other, embraces Unio acutissimust U, parvulus, U, rubellinus^ 
and U. penicillatus. The two latter belong also to the State 
of Georgia. Another group of species strongly resembling 
each other, varying somewhat in size and other minor de- 
tails, embraces Unio siriatus^ U modictis, U lUua^ and Z7. 
striatulus^ the last being found in North Carolina, and later 
(according to Mr. Lea), in Georgia. 

Still another group embraces species, a portion of which 
are found in adjoining States, as well as in Alabama. Cu- 
riously, it appears that some of these species sometimes 
unquestionably occur in the same station. This group em- 
braces Unio decisusy U. concolor, U. comanguineuSf U. dautts, 
U. paUidofvlvuSy U interventtia, U crebnivitiatus, and U, 
Chattanoogaensis. In the Chattahoochee river, U. Sloatia- 
nua takes the place of U. trapezoides, found in the Alabama 
7 
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river, and in the rivers of States westward ; while on the 
other hand, Unto Boykiniamis is found in the Chattahoo* 
ohee and Alabama rivers, and probably, also, in some of 
the rivers of Mississippi. Vnio cbtuaua, found in the Chat- 
tahoochee, also ooonrs in Mississippi, while a species of 
similar form, if. Glaibomenais^ takes its place in the Ala- 
bama river. . 

Unto infvccUua and U. Kleinianus are said to occnr in 
the Chattahoochee river and its tributaries in Georgia, 
while no available record exists of their having been found 
in the streams rising in Alabama. 

Vnio lienoaus, found in Mississippi and various streams 
in Alabama, seems to be replaced in the Chattahoochee 
system by three well defined species of the same group, 
viz: U. conoestator^ U. intercedens and U./aUax. 

Unio crassidens, a robust species found in Illinois, Ohio, 
Kentucky, Tennessee, and also in the Alabama and Coosa 
rivers, in Alabama, is replaced in the Chattahoochee and 
Flint rivers by a nearly related species — U. incrassattts. 

Unio camptodon (and Unio tetrcdasmus, possibly a syno- 
nym,) occurs in Ohio, as well as in Alabama, Mississippi 
and Louisiana. Unio Columhensia, of the Chattahoochee, 
seems to unite camptodon with dedivis, forming a group. 

Unio atro-<^8tatu8, which is often taken to be U perpHoa- 
tus, Conrad, seems to take the place of that species in Ala- 
bama. There is no reliable record that perjjlicatvs occurs 
so far east as Alabama. 

Unio Blandiantis, of the Othcalooga creek in Georgia, is 
represented in Alabama by shells which are regarded as 
being U. Rumphianus, If the two should prove to be iden- 
tical, Blandianua will rank as a synonym of Bumphiantis. 

Unio peniius, of the Alabama river, is replaced further 
east (in Alabama and Georgia) by U compadna, a similar 
but smaller species. It is possible that both these species 
occur in the Coosa river; but at the present time a doubt 
is entertained of such occurrence. 

Vnio castaneus, of the Alabama river, is the analogue of 
U. circulus of Tennessee and Ohio. Specimens are some- 
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times seen in collections labeled circtdus. Unio unicGlor is 
probably very similar to castanetis, 

Unio vallatus, of Bogae Chitto creek, and U, Gdhab&may 
of the Cahawba river, very strongly resemble each other. 

Unu) Hdgarianua, of the Tennessee river and its tribata- 
ries, is the type of a grbnp of shells resembling each other 
in several important particulars. U. obuncus, U. Tuscumbi- 
ensia and 27. Anderaonefosia belong to this group. 

Among the shells of the Alabama and Ooosa rivers are 
a few which remain to be noted as occurring in Tennessee, 
Ohio, &c. ; Un metanever, U. comutua, U. pyramidatiia^ U. 
aecuria, and possibly U, plenua^ may be incuded in this list. 
Unio tvbercdatiia, which occurs in Alabama, is also found 
in Ohio and adjoining States. 

Unio avbangtdatua, of the Chattahoochee, is represented 
in Buck creek by a larger shell of the same type, which 
has not as yet been set apart as a distinct species. It may, 
however, be regarded as being quite as distinct from at^ 
angvlatua a& mediua is from atriatua in the Chattahoochee 
system. 

In the Cahawba river three species are indicated, under 
the names glandaceua^ instructua and vervs. Specimens evi- 
dently referable to the three species have been submitted 
for examination. They resemble each other very strongly 
indeed, and differ simply as specimens of different ages and 
sexes might be supposed to differ, when a single species is 
subjected to a diversity of conditions. 

The student will find that quite a considerable number 
of species originally quoted as found in various streams in 
Georgia, have been catalogued as Alabama shells. Among 
these is Unio radiana, originally found in the Othcalooga 
creek in Georgia. Shells from Alabama agreeing very ex- 
actly with the description and figure of this species have 
been submitted for examination. The shells that have 
been examined are, without doubt, the female forms of an 
Alabama species called U planctca. The question of the 
identity of radiana and plancua is still an open one, in the 
absence of Georgia specimens for comparison. 
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In the tributaries of the Chattahoochee river occur sev- 
eral species which belong to the "oompfatncrftw group" — a 
group which includes a large number of species, of which 
Unio complanatua is a familiar type. This group of shells 
prevails in the rivers of the Atlantic slope,- and very few 
members of this group occur west of the Chattahoochee 
drainage. A single instance may possibly present itself in 
a species known as Unio suUatus, specimens of which have 
been found at or near Montevallo. It is possible, however, 
that svblatua really belongs to a group of which U. gibbosua 
is almost the sole type, (Unio stibgihbosus being the excep- 
tion.) The specimens referred to have the peculiar dark 
nacre and the singularly undulated breaks of U. gihboanSf 
though differing from that species in the form of the teeth, 
and in the details of the muscular and palleal cicatrices. 

There remain abundant suggestions which might possi- 
bly be profitably added, but as this would necessarily involve 
much descriptiDe matter, it is deemed expedient to refer the 
student to the published writings of Isaac Lea, LL. D., in 
which will be found descriptions of a very large share of 
the MoUusca of North America^ with usually very fine 
illustrations. The writings of Thomas Say, Mn T. A. Con- 
rad, Mr. John G. Anthony, Dr. Barnes, Hildreth, and oth- 
ers, might also be read with advantage. 

Notes on Coi^BiouLADiE. 

Cyrena Gardinensia is found on the Atlantic coast as far 
North as South Carolina. It occurs also on the west coast 
of Florida, and has been tabulated here on the presump- 
tion that it will unquestionably be found in Mobile Bay4 

Shells referable to Sphcerium atramineum^ found in Ala- 
bama, are quite unlike any thing from other States that 
have been presented as that species* 

A single specimen, only, of S.fabale is all that has been 
presented from Alabama. 

Sphodrium occidentale was found prior to I860 in a swamp 
near Columbus, Ga.; whether in Alabama or Georgia is un* 
known. It will undoubtedly be found in similar situations 
in Alabama. 
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Pisidium Virginicumi is fonnd in namerons rivers in the 
United States, and andonbtedly will be found in mnddy 
portions of some of the riyers of Alabama. 



APPENDIX TO STREPOMATID^. 



The StrepomatidsB of Alabama seem to be divided into 
three great groups. The first is characterized by the pres- 
ence of the genera lo and Angitrema^ which are locally re- 
stricted in this State to the Tennessee Drainage, in which 
they occur with a preponderating number of species of 
Trypanostoma^ a smaller number of species of Anctdoaa and 
Strephobaais^ and comparatively a few species of Gonuy- 
basis. 

In the Alabama system of drainage comprising the Tom- 
bigbee, Black Warrior, Alabama, Cahawba, and Coosa 
rivers, and their tributaries, are found a less considerable 
number of species of Trypanostoma, a siAgle species of 
StrephobasiSf several species of Ajiculosa, and a preponder- 
ating number of species of Goniobasis. The characteristic 
genus of this system of drainage is Sckizostoma, which in- 
cludes a considerable number of recognized species. It is 
believed that this genus is confined to the Ooosa river. 
Doubts, however, are suggested on that point by the fact 
that several of the earlier species brought to notice were 
credited to "Tuscaloosa," and the "Warrior river." No 
recent information on this point affords any means of set- 
tling the doubts, though it is hoped that explorations now 
under contemplation may bring to light conclusive testi- 
mony relative to the distribution of Schizostoma. 

In the Chattahoochee river and its tributaries, have been 
found only a few species of Goniobasis, and possibly a sin- 
gle species of Trypanostoma. 

In the original descriptions of some of the species of Try^ 
panostoma, and Gonoibasis, found in the State of Alabama, 
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localities have been assigned that identify some of the spe- 
cies of the Tennessee system of drainage with certain forms 
found in the Alabama system. A oaref al examination of these 
supposed cases of identity of species in the two systems 
of drainage has not as yet elicited any confirmatory evi- 
dence. It seems, indeed, very probable, that not a single 
instance of supposed identity will be verified. In expla- 
nation, it may be remarked that collectors are not always 
careful to keep apart from each other their unidentified 
specimens of species from various localities, and it is not 
an uncommon circumstance for specimens to pass into the 
hands of the descriptive naturalist with local references of 
an unreliable character. This, together with the vague 
and very indefinite mention of the State or Continent for 
the locality of a species, is surely the source of continual 
trouble to one who seeks to reconcile his shells with the 
literature relating to them. 

While the preliminary sheets of this paper were in pro- 
gress, the writer was urgently solicited to embody in it 
such facts in synonymy as might be thought useful. In 
reply to these solicitations it may be urged that there is 
not yet at hand, and may not be for many years to come, 
a sufficient amount of material to enable the most careful 
student to do justice to the subject, and not at the same 
time do injustice to those writers who have done most to 
define species. 

A few of the difficulties of synonomy may be presented 
in a manner which will be appreciated by those persons 
who have given the subject slight attention. Take, for in- 
stance, some common and well known species of Trypa^ 
nosUyma, found in the Tennessee river. On tracing it from 
point to point along the stream it will be found to vary in 
several particulars, which are obvious at a glance. If only 
the extreme forms are known, these would appear to the 
observer to differ so much from each other as to justify 
him in regarding them as distinct species — an opinion he 
is compelled to abandon when further investigation has 
brought to light the intermediate forms. There may be, 
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and nndoabtedly there are species, (as in the family 
UnionidsB,) in which the sexes are distinguishable from 
each other by certain peculiarities of form and size. This 
is a portion of the subject which has not yet been investi- 
gated, and really nothing is known relative to it. There 
are unquestionably instances in which hybrids occur. 
These, except under very favorable conditions for observa- 
tion, would be likely to be regarded as species. 

Occasionally abnormal specimens come to the notice of 
the Naturalist— usually a solitary specimen (and the author 
" regrets there were not more,") is all that is known, and it 
is recorded as a species. It sometimes happens that a 
species produces specimens the epidermis of which exhib- 
its a uniform color without bands. Other specimens, on 
the other hand, have bands. Unquestionably, a species 
has been divided and put on record as two distinct species, 
with no better ground for the division than has been 
stated. Again, a species sometimes produces specimens 
characterized by several revolving elevated lines or cariuse. 
Mr. Say made a second |species of Goniobasis Virginica, 
based on this peculiarity ; Mr. Anthony has bestowed sim- 
ilar attention on a variety of Mr. Say's Anctdosa trUineata; 
and a curious sequel to this is that many intelligent natu- 
ralists, who do not admit the validity of Mr. Say's " Me- 
lania mtdtilineata" regard Mr. Anthony's Anctdosa costata 
with favor. 

There are yet other perplexities, and these arise out of 
the diversities of forms a species is liable to manifest when 
developed under the varying conditions of stations unlike 
each other in temperature, mineral properties of the water, 
abundance or absence of appropriate food, the influence of 
light, the influence of currents in the water, and finally, 
other influences of equal importance, which possibly have 
not yet been conjectured. 

The /orm of a shell is simply a function of the mantle — 
a delicate membrane, in which the soft parts within the 
shell are included, and which lines the interior of the shell 
and deposits the calcareous matter of which it is composed. 
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The color of a shell may, to a yery great extent, depend 
npon that function of the mantle involved in the produc- 
tion of the epidermis. It may also be to some extent in- 
fluenced by the properties of the water in which the mol- 
lusc lives. 

It will be seen that there are numerous conditions which 
may afiect a single species and cause it to be presented 
under such aspects as to create the impression that differ- 
ent local forms are different species. Much has been done 
in the direction of synonymy, but without doubt, equally 
as mpch more remains to be done. It may also be sug- 
gested that a few errors have crept into synonymy, as it is 
now received, and the work needs revision. In a class of 
shells embracing so many species, presented under the dif- 
ficulties that beset the Strepomatidsd, it will be impossible 
to do more at present than suggest inquiries. The brief 
hints that occasionally appear in the list of species are all 
that it seems expedient to suggest at this time. 



APPENDIX TO VIVIPARIDiE. 



Y. oontedoides is distributed oyer a wide extent of terri- 
tory. It inhabits the rivers of Illinois and Indiana. Spec- 
imens from Illinois have been snocessfally colonized in 
New York. Very fine specimens of the species are found 
in Othcalooga Creek, Georgia. A variety of this species 
occurring in Florida, has received the name Y. Waltoni, 
Tryon. 

Tulotoma bimonilifera, Lea, (magnified, Conrad,) is ad- 
mitted by the Academy of Natural Sciences to take prece- 
dence over magn'^ica. T. Gooaaensis, hitherto regarded as 
a true Vivipara, is unquestionably a Tulotoma, and is well 
characterized as such by its opercle. Perfect specimens 
are characterized by numerous short, hairy prolongations 
df the epidermis on a considerable portion of the surface, 
and more particularly by a bristly fringe to the margin of 
the aperture. 

Melantho ponderosus, Say, which occurs in the, Ohio 
river, and some of its larger tributaries, and attains a large 
size in some portions of the Tennessee river, has also been 
found in Mississippi and Georgia, a^ well as in the rivers 
of Alabama. Mr. Tryon separates the Alabama shells 
under the name M. Ndani. A number of years ago, Mr. 
Lea described Pcdudina coardaia and P. incrassata from 
Ihe Ooosa river. From a careful comparison of numerous 
specimens of Melantho from the Coosa with shells from 
other regions and with Mr. Lea's unpublished figure of 
coardata, it is inferred that coardaia and incra>S8aia are 
identical with the shells Mr. Tryon calls Ndani, It may 
seem improbable that a species can exhibit so much vari- 
ation in form in one locality ; but it is apparently an unde- 
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Qiable fact, and has a parallel in the two species (?) de- 
scribed by Mr. Anthony as Pcd. svhsdida and P. exUis, both 
referable to the sexual varieties of one species. (In this 
connection it may be remarked that two specimens of this 
variable species served as illastrations of the male and fe- 
male of Mdantho integer in a work on the shells of North 
America.) Mr. Lea's coarctata is the slender form of the 
species. His incrassata is an immature specimen, the apex 
of which has been removed by erosion. If the species re- 
ally be distinct from ponderosus it should receive the name 
ooardata or incrassata^ either of which has priority of NoUmi. 
A slender variety of M, decisus occurring in Big Prairie 
Creek has been confounded with the Ooosa shell that Mr. 
Lea calls ooardata. There are peculiarities of form and 
color that should forbid the association of the Prairie Creek 
shell with the Coosa River ooardata. 

M. decisus, M. ponderosus and M. rufus occur together in 
Talladega Creek. They are all in a considerable degree 
characterized by the shouldered suture which distinguishes 
Mr. Conrad's geniculus. 

M. lima, Anthony j occurs at Huntsville. It seems to be 
somewhat nearly related to M. De Campi. W. O. Binney. 
Possibly a full series of specimens might establish their 
identity. 

Specimens doubtfully referable to LiopUxx svbcarinaia 
have been presented as coming from the Coosa river. The 
specimens referred to have not the peculiar scHmon tinted 
upper whorls that characterize cydx>stomati/ormis from the 
Coosa and Cahawba rivers, and differ in other respects 
also. It would be interesting to verify the occurrence of 
both these species in the Coosa river. 



APPENDIX TO THE PULMONATA. 



The fresh water pnlmonates of Alabama seem not to 
have been thoroughly studied, and there are available no 
reoords that locate a considerable number of species which 
might very reasonably be expected to occur in the State. 
A large share of these have been omitted from the list — 
only such species being included as have a local record 
within the limits of the State or within contiguous portions 
of adjoining States. The land shells, haring been more 
thoroughly studied, afford sufficient records to make it 
probable that only a few species likely to occur within the 
limits of the State have been omitted. It is quite proba- 
ble that a careful exploration of the mountains in the north- 
ern part of the State may bring to light some of the few 
species that have recently been described as occurring in 
the not distant mountains of Tennessee and North Caro- 
lina. One of these — Mesodon Ghilhoweensis, Letois, occurs 
in northern Georgia, as is established by an immature 
specimen in the National Museum ; and the occurrence of 
this species in East Tennessee and Georgia would seem to 
wanant the en^pectation that it might also be found in Al- 
abama. 
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